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WILMOT W. BROWN: ONE OF THE MOST PROLIFIC COLLECTORS OF 
THE VERTEBRATE FAUNA OF THE NEW WORLD 


KEVIN B. CLARK' 


Azstracr. Wilmot W. Brown (1870?-1953) collect- 
ed birds, mammals, amphibians, and reptiles from 
1890 until his death in 1953, amassing a collection that 
forms the core of knowledge of the distribution and 
taxonomy of the terrestrial vertebrate fauna of Central 
and South America. His collection of more than 
18,000. bird specimens is spread over 25 institutions, 
although his longest collaboration was with Outram 
Bangs and John Thayer of the Museum of Compar- 
ative Zoology. He collected throughout the Caribbean; 
northern South America, including Colombia and 
Panama; and principally throughout Mexico, where he 
was based for more than 40 years, forming one of the 
most important collections ever amassed for that 
country. He collected more than 750 specimens now 
classified as some form of type specimen, and at least 
eight taxa are named in his honor, including two 
reptiles, a mammal, and five birds. Although he sent 
regular, detailed correspondence back to his benefac- 
tors in the United States, he never published a single 
professional article, and no field journal has been 
located, leaving his legacy obscured. In an era of lax 
data collection and fraudulent collectors, Brown's 
specimens and associated data have proven to be of 
high quality and help form the basis for our current 
understanding of New World biodiversity, although 
his legacy is marred by his disregard for the 
conservation plight of the species he collected. 


Key words: Wilmot W. Brown, Collector, Collec- 
tions, Mexico, Panama, Colombia, Grand Cayman, 
Birds, Museum. of Comparative Zoology, Outram 
Bangs, Mammals, Reptiles 


INTRODUCTION 
Wilmot W. Brown (1870?-1953; Fig. 1) 


collected birds, mammals, amphibians, and 
reptiles from 1890 until his death in 1953, 
amassing a collection that forms the core of 
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knowledge of the distribution and taxonomy 
of the terrestrial vertebrate fauna of Central 
and South America. His collection of more 
than 18,000 bird specimens (Peterson et al., 
2004) is spread over 25 institutions (Vert- 
Net, 2019). He collected throughout the 
Caribbean: northern South America, includ- 
ing Colombia and Panama; and principally 
throughout Mexico, where he was based for 
more than 40 years, forming one of the most 
important collections ever amassed for that 
country. He collected more than 341 
mammal, 211 bird, 196 reptile, and 11 
amphibian specimens listed as some form of 
type specimen, although he is rarely directly 
credited with their discovery. Although he 
sent regular, detailed correspondence back 
to his benefactors in the United States 
(Appendix 1), he never published a single 
professional article, and no field journal has 
been located, leaving his legacy obscured. 
While better known for his bird collecting, 
Brown also made extensive mammalian and 
herpetological collections that are key to our 
understanding of the distribution and tax- 
onomy of those groups, and at least eight 
taxa are named in his honor, including two 
reptiles, a mammal, and five birds (Appen- 
dix 2), 

By 1900 a fierce debate was occurring in 
the United States over whether and how to 
conserve species that were seemingly going 
extinct in rapid succession. The near 
extinction of the American Bison (Bison 
bison) was one catalyst for this debate, but 
the regular reports of wanton slaughter of 
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wildlife for food or fashion also fed public 
anger, which resulted in the rise of the 
Audubon Society and other conservation 
groups that lobbied for increased wildlife 
protection in response (Barrow, 1998). To 
modern eyes, the seemingly preventable 
extinctions of iconic North American spe- 
cies such as the Labrador Duck (Campto- 
rhynchus labradorius), Great Auk 
(Pinguinus impennis), Passenger Pigeon 
(Ectopistes migratorius), and Ivory-billed 
Woodpecker (Campephilus principalis) are 
tragic tales of missed opportunities that 
have left whole ecological communities, as 
well as modern human society, diminished 
to an unknown degree. As we shall see, 
Wilmot W. Brown had a cavalier attitude 
toward species conservation, which is espe- 
cially disturbing in light of the subsequent 
decline to extinction of some of the species 
he collected. However it must be remem- 
bered that the status and distribution of 
much of the New World fauna was very 
poorly known in the 1890s, when Brown 
began collecting for museums, and there 
Was an eagerness, not to mention financial 
incentive, to discover and document as 
much of the natural history of the continent 
as possible. To this day the presettlement 
distribution of even charismatic species 
such as the Merriam’s elk (Cervus elaphus 
merriami) in Arizona, the gray wolf (Canis 
lupus) in California, or the American 
Flamingo (Phoenicopterus ruber) in Florida 
are poorly known ( Schmidt, 1991; Carmony, 
2009: Whitfield et al., 2018). Without the 
diligent collectors and explorers recording 
their observations and collecting specimens 
for science, our modern conservation efforts 
would be lost in trying to determine where 
endangered species originally occurred and 
where they can be reintroduced. It was 
collectors such as Brown, collecting for 
museums that preserved these records in 
perpetuity, that allow us to attempt to 
understand and even reconstruct whole 
communities of organisms in places now 
irrevocably altered by modern society. 
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Figure 1. Portrait of Wilmot W. Brown in 1930. 


Furthermore, the vast majority of species 
that went extinct, or nearly so, during this 
period were driven to their fate through 
either direct hunting for food, fashion, 
hides, oil or other consumptive uses; 
extensive habitat destruction; feral cats or 
other introduced predators; or a combina- 
tion of all of these influences. Scientific 
collectors generally took so few individuals 
of any one species in any given area that 
they had almost no effect on a species’ 
conservation status, although once a species 
became endangered, almost any loss could 
be detrimental. 

As we shall see, however, Brown’s own 
actions contributed to the decline of several 
rare species he collected, and he continued 
his collecting efforts despite knowing of 
their negative effects—and in some cases 
where he knew his actions were expressly 
illegal. Therefore, when considering his 
legacy, his significant contributions to our 
modern understanding of vertebrate taxon- 


omy and distribution must be balanced 


against his actions in imperiling some of 


the species he collected. 

Brown was originally from Somerville, 
Massachusetts, where by 1890 he had 
amassed an impressive collection of local 
birds (Hitchcock, 1890). By 1891 he was in 
the Caribbean, collecting birds in Puerto 
Rico and nearby islands (Cory, 1892). 

He first wrote to Outram Bangs, who was 
later to become curator of mammals at 
Harvard’s Museum of Comparative Zoology 
(MCZ), in 1895 looking for sponsors to send 
him to South America to collect. Bangs soon 
sent him to the southern United States, 
where he collected in Georgia, Alabama, 
and Florida in 1896-1897. It was in 
Fernandina, Florida, that he writes of one 
of several close calls with law enforcement 
investigating his collecting activity: “I was 
obliged to leave Fernandina, Fla. in very 
much of a hurry as I got into trouble with 
the authorities over shooting birds, and 
would have been heavily fined had I not 
sailed away at midnight ... . The authorities 
also learned that I was hunting deer which 
did not improve the situation. The fine for 
shooting deer out of season is $3.00!” (19 
April 1897 letter; see Appendix 1 for all 
correspondence details). 

In the late 1890s, Walter Rothschild, 
scion of one of the wealthiest families in the 
world, was compiling an immense zoological 
collection at the family’s estate in Tring, 
England. With his ornithological curator 
Ernst Hartert, he was sponsoring collecting 
expeditions around the world. Hartert 
himself had attempted to reach Venezuela, 
although he had been diverted to the 
Caribbean because of hostilities there 
(Rothschild, 2008). Hartert and other spon- 
sored explorers had successfully collected 
birds in central Africa, India, Sumatra, and 
the Galapagos Islands. The Rothschild 
Collection would eventually encompass 
more than 300,000 bird skins and 200,000 
bird eggs before the bulk of it was sold to 
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(AMNH) in 1932 (Stearn, 1998). The 
curator of the collection in New York 
became Ernst Mayr, who used the extensive 
series of skins of individual species to 
document intraspecific geographical varia- 
tion, which became the basis of his System- 
atics and the Origin of Species (Mayr, 1942), 
one of the foundational texts of the neo- 
Darwinian evolutionary synthesis of the 
mid-twentieth century. 

Brown wrote to Hartert in 1897 seeking a 
sponsor for a trip to Venezuela, because 
specimens from there were in great de- 
mand. However, Hartert was already spon- 
soring several collectors in Venezuela, 
including George Cherrie, later with the 
AMNH and future companion of Theodore 
Roosevelt on the River of Doubt expedition 
in Brazil in 1912. Hartert suggested Brown 
travel to Colombia instead, and Brown, 
receiving Hartert’s telegram a few days 
before departing for Venezuela, changed 
his plans to go the Sierra Nevada de Santa 
Marta in northeastern Colombia. Between 
his arrival in December and his descent 
from the Sierra in April, Brown heard 
nothing from Hartert and concluded that 
Hartert had backed out of the deal. Brown 
may have anticipated the event, because he 
had kept up a correspondence with Bangs, 
trying to convince him to sponsor him at 
$110 per month for his collecting. Brown 
claimed that Hartert, as the collector for the 
Rothschilds, and with plenty of money 
behind him, would pay top dollar for the 
specimens if Bangs did not buy them first (8 
Jan 1898 letter). A little bit of bravado did 
not hurt: “A revolution is expected to break 
out any day and I have been warned by the 
American Consul to leave the country. But 
this I will not do for I came to ‘South 
America to make a collection and wil] 
accomplish what I came for or die in the 
attempt” (15 Dec 1897 letter). The rela- 
tionship between Brown and Bangs would 
last for the next three decades. 
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COLOMBIA (1897-1899) 


Brown’s travels in the Sierra Nevada de 
Santa Marta on the north coast of Colombia 
were productive, even though he sometimes 
complained about the hospitality. Brown 
lived for 5 weeks with the Arhuaco Indians, 
who helped him check his traps and guided 
him through the Sierra. He lived mostly off 
of what he trapped and looked to his hosts 
for cooking assistance, “I gave the bodies of 
these rats to an Indian girl to cook for 
herself. I also gave her some bird bodies to 
make a soup out of for me. Well, to make a 
long story short, she ate the birds herself 
and made a soup out of the rats for me, 
which I ate thinking it was bird soup until I 
fished a rat out of it with a tail! The soup 
was pretty good however” (15 April 1898 
letter). 

Bangs (1899), like many others, was 
amazed by Brown’s persistence and forti- 
tude, no matter what the conditions: 


Travelling in the Sierra Nevada is at best 
slow and laborious and in the rainy 
season is harder still. Mr. Brown, in 
order to go as light as possible, carried no 
tent with him, and cut down his outfit in 
other ways till much too small for his 
comfort. Night after night he slept out 
with no shelter, wet to the skin by the 
terrific thunder storms that rage in these 
mountains nearly continuously through- 
out the spring. His one pair of shoes was 
soon worn out by the rough travelling, 
and for the greater part of the trip he 
went barefoot, his feet and legs exposed 
to the attacks of wood ticks and numer- 
ous insects with every now and then a 
narrow escape from a fer-de lance or a 
bushmaster. 


Despite the difficult conditions, Brown 
sent more than 1,000 bird skins and 350 
mammal skins to Bangs after his first 6 
months of effort (Bangs, 1899). 

The field supplies Brown used were 
minimal to promote portability but con- 
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tained a variety of tools for the wide range 
of birds, mammals, reptiles, and butterflies 
he might collect. A request to Bangs for 
supplies in 1899 included detailed instruc- 
tions on an auxiliary shotgun barrel he 
needed, as well as the following (4 May 
1899 letter): 


50 pounds Duck Shot 

25 pounds No. 4 shot 

10 pounds of Powder in Cans 

% Doz. boxes of No. 2 Winchester Primers 

8 boxes No. 14% Winchester Primers 

1 Recaper for No. 12 Gauge Shell (a strong 
one) 

100 Stevens Long Everlasting Br__ Shells of 
44 Calibre 

100 U.S New Climax Paper Shells No. 12 
Gage [sic] 

1 doz. Boxes of No. 10 Thick Wads 

1 doz. Boxes of No. 12 card board wads 

5 pounds of Napthalene or shat Mr. Frazar 
calls “Alba” [a fumigant] 

12 Rolls of Cotton Batten 

1 small steel vice 

300 newspapers 

1 fine file. 


PANAMA (1899-1904) 


In late 1899 Brown arrived in David, 
Panama, where he proceeded about 20 
miles to the west to collect near Divala, 
just inland from the Pacific coast. Now 
cleared and agricultural, this region at the 
time was primary tropical forest and greatly 
impressed Brown: “In the luxuriant, cool 
tropical forest, the red rubber trees and 
gigantic Spanish cedar abound ... . Around 
the trunks of the forest trees big vines wind 
themselves and find their way far up among 
the branches. On certain trees orchids 
abound while on other trees they are scarce. 
Tropical flowers of many species beautify 
the trails. At night the monkeys (mono 
congo) [howler monkey (Alouatta palliata)| 
make the forest tedious with their roars” (24 
Jan 1900 letter). Bangs (1901b) proceeded 
to describe six new avian taxa from Brown’s 


collection. Brown also fathered a_ child, 
Serafina Brown Arauz, in Divala (Heck- 
adon-Moreno, 2004). 

Brown then moved to Colon on the 
Atlantic coast where he made a collection 
of more than 750 birds and mammals, 
although 40 of those were eaten by a pig 
as he left them to dry in the sun: “I was 
never so mad in my life” (4 April 1900 
letter). He also relates that since 1888 
millinery hunters had been active in the 
area to provide feathers to Frenchmen 
based in the Panama Canal. Probably 
because of this competition and the sup- 
pression of bird populations by the millinery 
hunters, by April 1900, Brown made plans 
to leave Colon for the Pacific Coast and the 
Las Perlas Archipelago. This string of 
islands lies in the Gulf of Panama, and at 
this time its natural history had been largely 
unexplored. Ever since Alfred Russell Wal- 
lace’s famed collections of fabulous birds 
and butterflies from the Malay Archipelago 
in the 1850s and Charles Darwin’s even 
more famous finds in the Galapagos Islands 
two decades earlier, naturalists and collec- 
tors had sought out islands the world over 
for unique finds. Once Brown arrived in the 
islands, he stayed for a month and made a 
collection on San Miguel Island, the largest 
island in the Bay of Panama (Bangs, 1901b). 
Bangs (1901a,b,c) would describe four new 
avian taxa and six mammalian taxa from 
Brown’s brief stay in the islands. 

Panama at this time was a semiautono- 
mous department of Colombia, and the 
whole region was engulfed in “The Thou- 
sand Days War,” a prelude to the separation 
of Panama in 1903. Brown, never one to shy 
away from conflict zones, nevertheless 
found it difficult to negotiate this strife in 
Panama, and he returned to Boston. Think- 
ing the revolution over, Brown returned to 
Colon in October but found the city under 
martial law and renewed fighting imminent. 
Brown relocated to western Panama, and by 
May 1901 he shipped to Bangs more than 
1,500 bird and mammal skins, principally 


Witmor W. Brown ® Clark 35] 


from around Boquete and up to 8,000 ft 
elevation on Bart’ Volcano. This included 
what became the type specimen of the 
Timberline Wren (Thryorchilus browni). By 
4 July 1901, Brown wrote Bangs trium- 
phantly that he had reached the summit of 
the volcano, at more than 11,400 ft eleva- 
tion. “The summit was a high towering rock. 
The last rock of the peak was so narrow that 
I had to straddle it. Under one foot was a 
sheer fall of some 900 ft., under the other a 
sharp slope of 600 or 700 ft. I found no signs 
or marks of a previous ascent. My carriers 
and men failed to follow me. I left two 
records of my ascent. The people of David 
and Boquete claim mine to be the first 
ascent” (7 July 1901 letter). Brown provided 
a separate 11-page description of the ascent 
and the vegetation and birdlife encountered 
at various elevations: “The characteristic 
species of this region is a Junco [Volcano 
Junco, Junco vulcani] which feeds partly on 
the berries. It has a sharp alarm note. 
Towering up some 300 ft. is the rock barren 
summit of Mt. Chiriqui [mow Volcan Bart], 
which frowns down in all its majesty on the 
Caribbean Sea on the north and the Pacific 
Ocean on the south.” 

Brown also discovered that a rival collec- 
tor, J. H. Batty, was collecting in Boquete 
and was using several paid assistants to 
collect “on the wholesale plan making big 
series of all species.” Batty was a well- 
known, charismatic figure in natural history 
circles, having participated in several high- 
profile expeditions to remote regions of the 
western United States. He subsequently 
wrote a book titled Practical Taxidermy. 
published in 1880. He was well positioned 
to cash in on his fame and seek sponsors to 
send him to remote locations to collect. 
While Rothschild would not hire an unher- 
alded W. W. Brown to collect in tropical 
America, Batty’s fame proved a sellin 
point. Brown suspected as much in letters 
to Bangs: “I believe Mr. Batty is collecting 
for the Tring Museum, but am not sure.” 
Brown further wrote to Bangs: “He played 
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you a mean trick in encroaching on your 
collecting ground. In my opinion it was a 
put up job... . It makes me mad” (27 Jan 
1902 letter). 

The chance that Rothschild took on a 
more well known figure like Batty proved 
disastrous. Batty took large series of birds 
and mammals from mainland Panama and 
fraudulently changed the dates and locali- 
ties to make them appear to have been 
collected from the Las Perlas Archipelago. 
Rothschild, like many collectors, knew that 
islands harbored many new species, and 
Batty likely knew that he could charge a 
premium for island specimens. Rothschild’s 
collection manager, Hartert, was suspicious, 
as were several later ornithologists, but it 
was not until recently that the full scale of 
Batty’s fraud was evident (Olson, 2008). 
Batty parlayed his “successful” Panama 
expedition into a paid collecting position 
with the American Museum of Natural 
History. They paid Batty $2,000 per year 
to collect throughout Central America 
beginning in 1902. This only lasted a few 
years however, as Batty was eventually 
killed in the field when his gun accidentally 
discharged in southern Mexico in 1906 
(Olson, 2008). 

Brown returned to the United States in 
July 1901. By January 1902 he was in La 
Ceiba, Honduras, on the Caribbean coast. 
Between | and 27 Jan he collected more than 
500 specimens. By April 1902 he was back in 
Colon, Panama, but the war was continuing 
and he found it impossible to travel. He 
returned to the United States that summer. 

In the spring of 1904, Brown returned to 
the Las Perlas Archipelago and spent 2 
months collecting (Thayer and Bangs, 
1905). Two new avian subspecies were 
described from this collection. 


MEXICO (1905-1911) 


After returning from Panama, Brown left 
for Mexico in what would become a life- 
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long collecting effort throughout that coun- 
try for the next five decades. 


Imperial Woodpecker 


Brown knew the Imperial Woodpecker 
(Campephilus imperialis) of western Mex- 
ico, the largest woodpecker in the world, 
was a highly sought after specimen. In 
September 1905, he spent 2 weeks in the 
Sierra Madre Occidental among the Mor- 
mon colonies of northern Chihuahua, where 
he procured 17 Imperial Woodpecker 
specimens in 2 weeks (Snyder et al., 
2009). Brown also provided the first de- 
scriptions of the nest and eggs of the Thick- 
billed Parrot (Rhynchopsitta pachyrhyn- 
cha), which at that time often nested in 
Imperial Woodpecker nest cavities (Thayer, 
1906). He likely paid a high price for local 
hunters to bring him specimens, for not 
long after he left the Sierra Madre, word 
travelled that Imperial Woodpeckers had a 
high value on their head, as illustrated by an 
article in the March 1908 Condor (Smith, 
1908): 


Recently there came to my knowledge 
facts relative to a deplorable slaughter of 
the Imperial Woodpecker (Campephilus 
imperialis), not so very far south of our 
border. 


Two prospectors (one of whom imparted 
the information given herewith) were 
working over a region in west central 
Chihuahua some fifty miles west of 
Terrazas (pueblo), a mountainous and 
heavily forested country, much frequent- 
ed by the bird in subject. One of the men 
had heard somewhere of the rarity of the 
species, and that it bore a commercial 
value, but erroneously, his conception was 
that the bill was the portion in demand, 
and not the prepared skin. Working on 
this idea he shot some seventeen of the 
magnificent creatures in the course of a 
few months, and cut off the bills, figuring 
them at $25.00 each, until on reaching 





Figure 2. Brown collected more than 120 Masked Bobwhite 
(Colinus virginianus ridgwayl) specimens in southern Sonora, 
Mexico, in 1905-1906, at a time when fewer than 30 
specimens were known. 


civilization again, he was chagrined to find 
his material utterly worthless. 


In the early 1920s, Brown again returned 
to the Sierra Madre in search of these 
woodpeckers and now found the birds much 
rarer and proceeded to purchase them from 
local hunters. L. A. Carlton (1922), who 
kept a diary of his hunting trip into the 
Sierra, revealed how high the price had 
risen: “Saw giant woodpecker today. Rare 
bird and to be found only in these 
mountains. His coloring is gorgeous—blue- 
black, white and red. Very large. Perhaps 
twenty-four inches in length. The Whettens 
[J. A. Whetten was the partys Mormon 
guide] tell us that some museum or 
ornithologist recently procured a specimen 
here by paying $1500.00 for its capture.” 

The only specimens from the early 1920s 
are four obtained by Brown from the Sierra 
Madre Occidental in the vicinity of Mound 
Valley, just south of the Mormon colony of 
Colonia Pacheco and now at the American 
Museum of Natural History (Snyder et al., 
2009). 


Masked Bobwhite 


After its discovery in northern Sonora by 
Frank Stephens in 1884, the Masked 
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Figure 3. Many of Brown’s expeditions were sponsored by 
John Thayer, including his trip to Sonora, Mexico. 


Bobwhite (Colinus virginianus ridgwayi) 
became a much sought after specimen by 
period naturalists (Stephens, 1885; Allen, 
1886). By 1905, the Masked Bobwhite was 
still known from fewer than 10 specimens 
from the Mexican State of Sonora, and an 
equal number from adjacent Arizona 
Territory, where it had already become 
extirpated by drought and excessive live- 
stock grazing (Brown, 1989). Brown dis- 
covered a population far south of its known 
range at the boundary of the Yaqui tribal 
lands in southern Sonora. In December 
1905 and January 1906, he collected 120 
Masked Bobwhite, nearly 50% of the total 
number of specimens now in collections 
(Brown et al., 2012; Figs. 2, 3). Unrest 
between the Yaquis and the Mexican 
government prevented any more investi- 
gations farther south through the first half 
of the twentieth century (Spicer, 1980), 
and Brown’s collection area remains the 
southern boundary of the known historical 
distribution of this critically endangered 
bird. 

By spring of 1906, Brown was in southern 
California. His fame was now significant, 
and his arrival was announced with fanfare 
in the journal The Condor (Anonymous, 


1906): 
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Mr. Wilmot W. Brown, |r, of Cam- 
bridge, Mass., is in southern California 
for a few month’s collecting, having just 
returned from a successful trip into the 
Yaqui country of Sonora. He intends to 
visit some of the Santa Barbara Islands, 
and if a suitable vessel can be chartered. 
Guadalupe Island off the Lower Califor- 
nia coast. Mr. Brown is famous for his 
many years of field work in South 
America, where he has discovered over 
100 species of birds, and a great many 
new mammals. By dint of extreme 
courage and energy he has penetrated 
into the most remote districts, discover- 
ing such remarkable novelties as the 
white-tailed hummingbird, from the 
Santa Marta region, figured in a colored 
plate in the April, 1899, Awk. Mr. 
Brown’s work is pursued wholly thru 
his love of collecting, tho he works partly 
in the interests of the Museum of 
Comparative Zoology at Cambridge, 
and of Mr. Outram Bangs, the latter 
gentleman publishing most of the results. 


Guadalupe Island (1906) 


Brown’s interest in visiting remote islands 
full of unique fauna was still strong. Of all 
the islands off the western coast of North 
America, Guadalupe Island, about 160 
miles west of Baja California, is a rarity in 
being an island of volcanic origin that never 
had any connection to the mainland. As 
such, it contains no native terrestrial mam- 
mals and supports a high degree of ende- 
mism in its flora and fauna (Moran, 1996). 
No fewer than nine endemic bird taxa have 
been described: Guadalupe Caracara (Ca- 
racara lutosus), Guadalupe Storm-petrel 
(Oceanodroma macrodactyla), Guadalupe 
Flicker (Colaptes auratus ruftpileus), Gua- 
dalupe Bewick’s Wren (Thryomanes_ be- 
wickii brevicauda), Guadalupe Rock Wren 
(Salpinctes obsoletus guadeloupensis), Cus 
dalupe Ruby-crowned Kinglet (Regulus 
calendula obscurus), Guadalupe Spotted 


Towhee (Pipilo maculatus consobrinus), 
Guadalupe Junco (Junco [hyemalis] insu- 
laris), and Guadalupe House Finch (Carpo- 
dacus mexicanus amplus). Sadly, only three 
of these, the Rock Wren, Junco, and House 
Finch, are still extant, the rest having 
succumbed to feral cat predation and 
habitat destruction by feral goats (Quinta- 
na-Barrios et al., 2006). 

The first ornithological collections from 
the island were made by the botanist 
Edward Palmer in 1875. W. E. Bryant 
provided the first systematic account of 
the ornithology of the island in 1884 (Allen, 
1887). The collectors A. W. Anthony (in 
1896) and Rollo Beck (in 1900) had also 
visited Guadalupe, but the status of the 
island’s declining species was still unclear by 
the time of W. W. Brown’s visit in 1906 
(Thayer and Bangs, 1908). 

Before departing on the trip, Brown 
conferred with Frank Stephens, with the 
San Diego Society of Natural History, who 
was one of the most experienced collectors 
in the southwestern United States and had 
just finished his book California Mammals 
that year (Stephens, 1906). Stephens rec- 
ommended a colleague of his, H. W. 
Marsden, to accompany Brown on his island 
trip. Stephens remarked that Brown “is a 
peculiar fellow and seems afraid people will 
find out something about his business” 
(Stephens, 1906, letter to Swarth). 

In May of that year Brown arrived on the 
island where he was to spend 2 months. His 
main target was the Guadalupe Caracara, a 
darkly colored, bold, and aggressive version 
of the mainland Crested Caracara (Caraca- 
ra cheriway). This species had only been 
discovered by science after Palmer’s visit in 
1875. Brown repeatedly set out dead goats 
and hid nearby, waiting for the Caracaras to 
appear. As Brown himself relates, a sailor 
who lived on the island 30 years before had 
told him that, at that time, these birds were 
common and were so bold as to swoop down 
on a freshly killed goat carcass as the goat 
hunter was still skinning it. However, the 


hunters discovered they preyed on the kids 
and began killing them. An agent on the 
island made a special effort to shoot them 
with regularity, and after Palmer’s early 
visit, each subsequent visitor noted fewer 
and fewer of the raptors. One visiting 
American goat hunter, aware of the bird’s 
rarity, even went so far as to catch four of 
the birds alive and bring them to San Diego 
in 1898, hoping to sell them. They spent 
some time on display in the front window of 
a saloon downtown (Abbott, 1933). Brown’s 
extensive efforts to collect the caracaras 
came to nothing, as the last of the birds 
were collected by Beck in 1900 (Abbott, 
1933). Shortly after Beck arrived, he came 
across a flock of 11 birds and shot nine of 
them, failing to come across any others for 
the rest of his time on the island. Years later, 
Beck expressed regret that he had contrib- 
uted to the species’ demise, “judging by 
their tameness and the short time that I was 
on the island I assumed at the time that they 
must be abundant” (Abbott, 1933). 

Brown (1906) also took note of another 
hunter busy catching the birds of the island: 
“Domestic cats in a wild state were 
numerous, particularly along the northern 
ridge where the petrels and shearwaters 
breed. The mortality among the petrels 
[both Guadalupe and Leach’s Storm-Petrel 
Oceanodroma leucorhoa socorroensis| and 
shearwaters [Black-vented Shearwater, Puf- 
finus opisthomelas| must be great for there 
were hundreds of their wings strewn about, 
and the wings and feathers of Juncos and 
Rock Wrens and Woodpeckers [Guadalupe 
Flickers] were also found. The extinction of 
(Pipilo consobrinus) [Guadalupe Spotted 
Towhee] was undoubtedly caused by the 
cats. A woodpecker’s nest containing four 
young ones was robbed by the cats. One fat, 
sleek feline killed by us contained 13 mice 
and some feathers in her stomach.” The 
Guadalupe Flickers and Guadalupe Storm- 
petrels described by Brown were not to be 
found again by subsequent visitors. 
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Bangs himself well knew the effect of 
feral cats, especially on islands. As related in 
his obituary (Peters, 1933), “One of the 
incidents of his local mammal trapping that 
he sometimes referred to was how he and 
Gerrit Miller saved the Muskeget Island 
beach mouse (Microtus breweri) from 
extinction. One summer while trapping on 
Muskeget, they found the island overrun 
with house cats gone wild, but not a sign of 
Microtus. On a smaller island separated by 
only a narrow channel, the mice occurred in 
abundance. He and Miller procured some 
catnip and either trapped or shot every cat 
on the main island; they then waded over to 
the smaller island and caught a large 
number of mice with which they restocked 
Muskeget. The following winter, the smaller 
island was washed away in a storm.” 

Despite the carnage by feral cats and 
habitat destruction by goats, the endemic 
Rock Wren of Guadalupe Island, larger and 
with a much longer bill than its mainland 
relatives, was still common. Despite their 
abundance, the Rock Wrens of Guadalupe 
had found a trick that even Brown could not 
surmount: “Once when out hunting, I was 
standing motionless, when I saw a rock wren 
nearby, it was too near to shoot for a 
specimen, so I backed off so as to get a long 
shot and the wren followed me, so I backed 
again and sat down, when along it came, 
jumped onto the toe of my hunting boot and 
hopped up to my knee with its head on one 
side looking up into my face with the 
greatest of curiosity. Needless to write, that 
wren, and all the other wrens of a like 
sociable nature are still denizens of Guada- 
lupe” (Brown, 1906). 

Brown also found time to collect 85 plant 
specimens on the island, which now reside 
in the Gray Herbarium at Harvard Univer- 
sity. Upon returning, Brown again con- 
ferred with Stephens in San Diego. 
Stephens later wrote to Harry Swarth after 
hearing from both Marsden and Brown 
about their trip: “they returned thoroughly 
disgusted with one another. I suspect both 
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were at fault” (Stephens, 1906, letter to 
Swarth). 

Brown’s breezy, humorous account of his 
trip is the only surviving typewritten man- 
uscript apparently authored by him to 
survive. While providing important details 
to his observations and collections while on 
the island, it glosses over an incident that 
occurred at the end of his trip and portends 
some of his later actions in regard to rare 
species. After being picked up by their 
chartered boat that was weeks late in 
arriving, Brown and Marsden circled the 
island looking for two very rare pinnipeds, 
the Guadalupe fur seal (Arctocephalus 
townsendi), and northern elephant. seal 
(Mirounga angustirostris). Both species 
had been reduced to near extinction over 
the previous century by sealers harvesting 
them for oil and hides. Brown found a 
group of 11 elephant seals on a remote 
beach and approached in a small skiff. 


According to Brown: 


As we rowed quietly toward the herd we 
could see that they were all asleep, being 
stretched out lengthwise on the sand. As 
we got nearer, one rose colored old male 
who scented or heard us, raised himself 
on his flippers and pointing his head 
upward gave a deep growl, upon which 
the others rose up with many growls and 
faced us. 


By this time we were within firing 
distance directly in front of the herd, 
and close to a dangerous looking surf. As 
a big swell caught us we seemed to rise 
and then we dashed forward on the crest 
of a big comber, there were three shots 
and the next moment we were cast 
among eleven now thoroughly aroused, 
retreating, floundering sea elephants, 
their jaws snapping and their deep 
growls mingling with the roar of the surf, 
which swept in behind wetting us nearly 
to our shoulders, and filling the boat. As 
the elephants did not offer to attack, we 


finally got our boat up on the beach out 
of reach of the surf, and then proceeded 
to make observations ... . We spent two 
hours with these good natured, harmless 
animals, most of the time lying in the 
sand within ten feet of them, but with the 
exception of one raising his head now 
and then they ignored our presence. 
Wishing to see them swim we suffered 
their displeasure by throwing sand on 
them and by shouting and waving our 
hunting bags and hats in their faces, until 
they seeing more sleep was out of the 
question were glad to get into the surf. 
As we rowed back to the ship, we passed 
several with their heads high and straight 
out of the water giving them the 
appearance of treading water .... The 
beach, under three thousand feet of 
perpendicular basaltic cliffs and washed 
by a heavy roaring surf is truly a wild spot 
and a fit setting, for probably the last 
herd of Sea Elephants in North Ameri- 
can waters. 


Other than firing shots, Brown makes no 
mention of collecting any seals, and_ his 
account differs dramatically from that recol- 
lected by Marsden and told to Stephens who 
related the story in a letter: “They anchored 
overnight at the southern end of the island. 
Next day near the north end of the island 
they saw a group of large seals lying on a 
little gravel beach at the foot of an immense 
perpendicular cliff and fired a number of 
shots at them from the launch. They saw that 
they had killed two or three and Brown, the 
Mexican, and the sailor from the launch went 
ashore through the surf which was very 
heavy. Brown says the bunch originally 
consisted of eleven seals. They had killed 
one huge fellow and a small one on the 
beach and one large one was dead in the 
surf. The rest of the bunch still remained on 
the beach and Brown says he gradually drove 
them up against the foot of the cliff. They 
growled and snarled at him but backed off 
without really showing fight. He got within 


eight feet of them! ... They skinned the small 
seal. Brown says it was eight feet long and 
this it was a young one. Quite as likely that it 
was an adult female. He says the other was so 
big that he could do nothing with it and 
come off and left it! They then went back to 
the anchorage at the south end of the Island. 
Marsden says he asked Brown why he had 
not taken the skull of the big one, and that 
Brown replied that he had not thought of it. 
Nothing more was said but next morning 
Brown told the captain to go back there and 
he went ashore and cut off the head .... 
Brown says he measured eighteen feet in 
length ... . This little band of Elephant Seals 
is the only one the sailors and people of that 
region know of and they were on a beach not 
known to be frequented by them” (Stephens, 
1906, letter to Swarth). 

One skull of a male elephant seal and the 
skin and skull of a female elephant seal 
collected by Brown in 1906 are in the MCZ 
collection. Despite Brown’s actions, the 
species survived, likely in part because of 
their extended adolescence period, in which 
juvenile seals spend several years at sea 
before becoming sexually mature and re- 
turning to their breeding sites. The majority 
of the individuals in a population are 
therefore not at vulnerable breeding sites 
on land at any given time. Subsequent to 
Brown’s visit in 1906, another six elephant 
seals were collected from Guadalupe Island 
in 1911 by C. H. Townsend for the 
American Museum of Natural History, and 
then another 15 were collected from there 
in 1913-1914 for the California Academy of 
Sciences, San Francisco, and the Los 
Angeles County Museum of Natural Histo- 
ry. After this period, protections increased 
and the population quickly rose. Today the 
population has risen to more than 200,000 
(Garcia-Aguilar et al., 2018). 


Baja California (1906) 
Brown’s forays into Baja California were 
very successful, both in satisfying the 
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demands of his sponsors for large series of 
rare birds and in showcasing Brown's 
perseverance under trying conditions, cou- 
pled with an ambivalence to bird conserva- 
tion. Shortly after arriving in the cape region 
of Baja California Sur, he bragged that his 
collecting was so thorough that the desire 
for nests and eggs of some rare species by 
John Thayer of the MCZ might be difficult 
to fulfill: “It will be a question if I will be 
able to find the nest and eggs of the 
Mangrove Yellow Warbler [Setophaga pete- 
chia castaneiceps] as most of them are in my 
collection. And this also applies to Frazar’s 
Green Heron [Butorides virescens fra- 
zari|—most of them being in my collection” 
(28 April 1908 letter). While in the cape 
region, Brown continued to focus on 
wetland birds, writing “from Miraflores, 
we took the pack mules to Santiago and 
camped at the Laguna within fifteen feet of 
the tules [reeds], and shot Belding’s Mary- 
land Yellowthroats |Geothlypis beldingi| out 
of the back door of the tent” (20 Jan 1909 
letter). The Belding’s Yellowthroat is now 
considered globally endangered, although 
primarily from wetland destruction, rather 
than direct shooting (Rodriguez-Estrella et 
al., 1999; Erickson et al., 2008; Fig. 4). 

In January-March 1909 he traveled up 
into the Sierra de la Laguna range in 
southern Baja California (Thayer, 1909a,b). 
On 26 Dec at El Sauz, he found a Band- 
tailed Pigeon (Patagioenas fasciata vioscae) 
nest with egg, showcasing how this species 
can breed on a near year-round basis. 
Several other Band-tailed Pigeons were 
found with young chicks. He also further 
cemented his reputation for finding elusive 
species that few others could collect in 
numbers. The Rufous-crowned Sparrows 
(Aimophila ruficeps sororia) is a case in 
point. This non-flocking sparrow is generally 
thinly distributed in pairs across arid, often 
steep, hillsides. Modern birdwatchers rarely 
see more than a few in a day. In 2 weeks ef 
collecting at El Sauz, he was able to secure 
70 Rufous-crowned Sparrows. “They were 
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Figure 4. Belding’s Yellowthroat (Geothlypis beldingi) 
collected by Brown in Baja California Sur, Mexico, in 1912. 


not common as about six specimens a day 
was all I could do” (19 Jan 1909 letter). 

Brown also related some of his tricks for 
securing rare birds in the field: “I found the 
Mangrove Warbler a rare bird but my 
previous experience with this species in 
Panama, the Pearl Islands, and in Yucatan is 
what made me successful. I learned its song 
and alarm note in Yucatan in 1893. The first 
morning I went into the mangrove swamp of 
La Paz I whistled the song of the Yucatan 
species and they answered me and this is 
the secret of my success, for it is very 
secretive in its habits. I found it so difficult 
to get that I offered 50¢ a piece for them to 
the duck hunters and others including the 
local taxidermist, but they all failed to get 
it!!” (25 Aug 1908 letter). 


Gulf of California Islands (1909) 


The Gulf of California, or Sea of Cortez, 
is dotted with numerous islands of various 





sizes, and like islands elsewhere, these host 
a suite of endemic species. In the spring of 
1909, Brown visited several of these islands, 
with a focal species of his searches being the 
Craveri’s Murrelet (Synthliboramphus crav- 
eri). The Craveri’s Murrelet had been 
discovered by the Italian naturalist Federico 
Craveri in 1856, although from which island 
is an ongoing mystery (Bowen, 2013; Bowen 
et al., 2015). In 1909, this species’ distribu- 
tion and biology was still little known, and 
Brown made a concerted effort to locate a 
breeding colony. He undertook a trip to the 
islands of San Jose, San Francisco (now San 
Francisquito), and nearby Roca EI Callo. 
He found a nesting colony in a rocky bluff 
on El Callo and a small islet and proceeded 
to collect a series of eggs and skins. “We 
found the murrelets nesting in the crevices 
among the rocks of the bluff. The nest in all 
the instances was a slight depression in the 
earth at the end of the crevice. Much 
difficulty was experienced in getting the 
eggs out of the crevices as some of the 
crevices were 6 ft. long. Most of the nests 
contained two eggs, but some of the nests 
only contained one. The young ones take to 
the water two days after being hatched! 
Twenty two days is the period of incubation. 
The males aid in the act of incubation— 
many males being taken on the eggs in the 
day time. In the early morning hours, 
particularly an hour before dawn, there 
was much activity among the murrelets, 
they at this time being seen in pairs.” 

One pair he collected was notable: “Our 
tent was pitched at the foot of a bluff and it 
was almost impossible to sleep the murre- 
lets made so much noise, for when they fly 
there is a sharp, loud whirring sound. 
Towards the end of our stay they learned 
that the wall of our tent was soft and 
seemed to take a delight in butting into it in 
their amourous [sic] frolics. One couple in 
the excitement of the moment must have hit 
it head on, for they dropped to the ground 
with a thud and fluttered together under the 
side of our tent into my bed, which made 


me sit up and take notice. I caught them by 
throwing a blanket over them. This is the 
first collecting I have done in bed” (10 
March 1909 letter). 

Brown also visited several islands in the 
southern Gulf, in search of the recently 
described Heermann’s Gull (Larus heer- 
manni). He finally found a nesting colony on 
the small Isla San Ildefonso, just east of 
Bahia Concepcion. There he found approx- 
imately 15,000 pairs, and proceeded to 
collect 610 sets of Heermann’s Gull eggs, 
an egg never before collected (Thayer, 
1911). Today, over 90% of the global 
population of Heermann’s Gull nest on Isla 
Rasa, east of Bahia de Los Angeles, in the 
Gulf of California. The population at San 
Ildefonso was estimated at 200 individuals 
in the early 1990s (Velarde and Anderson, 
1994) but declined to zero by 2000 (Mellink, 
2001). The reasons for the vast decrease in 
the population size at San Ildefonso since 
Brown’s day are unknown, but the estab- 
lishment of a lighthouse and its popularity 
among fishermen may have increased the 
disturbance level and discouraged nesting 
gulls. The population of Isla Rasa rose 
significantly after the establishment of a 
bird refuge on the island in 1964 (Anderson 
et al., 1976). 


Sierra de San Pedro Martir 


In the fall of 1909 Brown headed to the 
Sierra de San Pedro Martir, in the northern 
half of the Baja California peninsula, in 
search of the endemic subspecies of Moun- 
tain Quail (Oreortyx pictus confinis) resid- 
ing there. “I had much difficulty in 
collecting them on account of the mountain 
fires which oblidged [sic] us to move our 
camp five times—we had two narrow 
escapes ... the Partridges [Mountain Quail] 
were scared away by the fire and smoke of 
the burning pine forest. In fact at one time 
it looked as if the trip was doomed to failure 
as the mules got frightened and ran away ... 
we did not see any Condors, the mountain 
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fires probably made them seek other parts.” 
However, he was proud to report collecting 
two pronghorn (Antilocapra americana ) 
during the trip (10 Dec 1909 letter). 

Brown did express concern about the 
hunting practices he encountered in his 
travels, although often for the negative 
effects they had on his collecting rather 
than any larger concern for the plight of 
dwindling resources. Near Mexico City in 
the summer of 1910, while the capital was 
preparing for their centennial celebration of 
Mexican independence on 16 Sept, Brown 
complained that “the large haciendas make 
a regular business shooting ducks for the 
market, but instead of hunting them with 
double-barreled shot guns, they use (arma- 
das) batteries and sometimes kill at one 
discharge four or five boatloads!!” 

Conditions in Mexico during this time 
were also changing in ways that would affect 
Brown’s travels. “There is a revolution here 
and several trains have been held up in 
Chihuahua ... in Chihuahua there has been 
heavy fighting and many have been killed. 
And several hundred wounded soldiers 
arrived here a few days ago from the front 
.... There is a strong anti-American feeling 
here and a demonstration against Americans 
(according to old timers here) is liable to 
break out at any time. Last month there was 
an anti-American demonstration by the 
students in Mexico City ... .” 

As the Mexican Revolution spread across 
the country, Brown left Mexico in the spring 
of 1911 for a new adventure in the Cayman 
Islands. 


GRAND CAYMAN (1911) 

His collecting trip to Grand Cayman in 
1911 can only be described as scandalous: 
“IT shall not leave Grand Cayman Island 
until the Governor of this island receives 
permission for me to collect from the 
Governor of Jamaica. And as the Governor 
has been informed by English Naturalists 
that many of the resident or ‘species 
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peculiar to the Cayman Islands are nearing 
extinction’ I am afraid his answer will be 
unfavorable to us. At any rate this is what 
the Governor of this island thinks!” (15 May 
1911 letter). 

Brown did not let permit problems stand 
in the way of his collecting however: “I am 
now located in a remote part of the island 
which I selected after looking over the 
Island thoroughly by canoe and horse. And I 
have beyond doubt selected the best locality 
for collecting the birds ‘peculiar to Grand 
Cayman’ on the island. And last, but not 
least, it is quite distant from the Govern- 
ment House and out of range of the 
inspector.” 

His choice of campsite was indeed a 
successful one: 


Have made a fine collection—particular- 
ly of the rare things you want so much. 
Have taken six fine specimens of the very 
rare Icterus bairdi {Jamaican Oriole 
(Grand Cayman), Icterus leucopteryx 
bairdi|—this species is on the verge of 
extinction! Of Mimorichla ravida [Grand 
Cayman Thrush, Twrdus ravidus] which 
is as rare as Baird’s Oriole [Icterus 
leucopteryx bairdi] I took eight fine 
specimens. It is not only very rare, but 
very hard to find as it is very secretive in 
its habits. Ten years ago this species was 
quite common, but it now appears to be 
on the verge of extinction! I have been 
told that the Naturalists who have visited 
Grand Cayman of late years made a 
special hunt for both the Thrush and the 
Oriole, but failed to find a single one! 


Brown blamed the rarity of the thrush on 
two exotic species: “this rare thrush which is 
without question on the verge of extinction 
due to the ravages of domestic cats in a wild 
state that overrun the island, and to the fire 
ants which kill the young birds in the nest” 
(16 Sept 1911 letter). | 

“Of Spindalis [Western Spindalis (Tana- 
ger), Spindalis zena| and Melopyrrha tay- 
lori [Cuban Bullfinch, Melopyrrha nigra], 1 
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have a fine series of each. Also a nest and 
egg of Melopyrrha. Of the other rare things, 
I have taken a fine series of each.” 

He further describes his exploits in a 4 
July 1911 letter: “Collection contains 17 
specimens of the very rare Icterus bairdi— 
the rarest bird I ever hunted!” 

Brown’s exploits had made news around 
the island, and the Governor specifically 
forbade Brown from collecting any birds 
“peculiar to the island .... However my 
collecting blood was up by this time, so 
hiding what I had already collected, I went 
on collecting just as if the Gov. of Jamaica 
and the Gov. of Grand Cayman had never 
been heard from.” 

Of the birds Brown collected, the Grand 
Cayman Thrush is now globally extinct, 
Brown being the last one to collect it. The 
Cuban Oriole still survives on Cuba, but 
Brown was the last to collect it on Grand 
Cayman where it is now extirpated. These 
species were likely doomed to extinction 
anyway because of ongoing habitat loss as 
the remnant forests of the island were being 
cleared, as well as predation by exotic 
species as Brown relates, but his apathy to 
their plight and desire to collect every last 
one, while common among both the scien- 
tific community and the general public, is a 
sad reflection of the mores of the time. The 
last Passenger Pigeon, once the most 
abundant bird in the world, was soon to 
die in a zoo in 1914. Mores were changing, 
however, as the Migratory Bird Treaty Act, 
protecting the direct killing of birds and 
destruction of nests, was signed 2 years 
later. 

Bangs’ 1916 publication on Brown’s 
collecting trip to Grand Cayman gives cover 
to Brown’s actions that certainly are not 
borne out in his letters of the time. Bangs 
writes: “The Thrush is now extremely rare 
and local in Grand Cayman. Brown covered 
the whole island and found it only in two 
remote patches of woodland. Each of these 
tracts of rather heavier forest than is usual 
in the island now-a-days was inhabited by a 


few pairs of thrushes, which Brown believes 
to be the entire population of the island. In 
each of these woods Brown was careful to 
leave birds enough to perpetuate the 
species, if it is not gradually becoming 
extinct from some natural cause, as seems 
to be the case.” 

Bangs seems to have been concerned 
about the public reaction to Brown’s 
collecting such endangered birds. Brown 
never mentions being “careful to leave birds 
enough to perpetuate the species.” Brown 
himself stated that the thrush “appears to 
be on the verge of extinction!” (15 May 
1911 letter). 

Johnston (1969) relates an interview with 
an elderly resident of Grand Cayman who 
recalled Brown’s collecting efforts, “Still 
living at Old Man Bay, Mr. Whittaker 
clearly recalled his experiences ... when 
W. W. Brown sailed around to Northside 
from Georgetown and remained in the 
home of Willie Tatum for several weeks 
during which time Brown paid the small 
boys one dollar apiece for bird specimens. 
Mr. Whittaker helped his brother collect the 
thrushes and other species with slingshots. 
At that time the thrushes were, according to 
Mr. Whittaker, conspicuous, noisy, and 
common where timber was being cut about 
3/4 mile inland from Northside.” 


UNITED STATES (1911-1922) 


Brown then shifted his focus back to the 
United States, spending the years from 1912 
to 1922 collecting in various U.S. locations, 
including California, Arizona, and Alaska. In 
Alaska in the summer of 1915, he collected 
more than 300 bird specimens for the MCZ. 
In California, he wrote to eminent naturalist 
Joseph Grinnell for help in obtaining 
collecting permits: “the Audubon society 
has made collecting in California very 
difficult, and one has to have a gilt edged 
recommendation now days to get a permit 
to collect birds” (22 Sept 1912 letter). 
Brown spent significant time in Arizona 
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during this period, collecting almost 2,000 
specimens of birds, mammals, and reptiles 
all across the state. Traveling to the 
Huachuca Mountains of Arizona in 1917 
to collect birds in that important area, 
Brown befriended a young Ed Jacot, then 
newly arrived in the state and who would go 
on to make many important bird discover- 
ies, especially in the lives of nocturnal birds. 
Brown taught Jacot to make proper bird 
specimens, a skill Jacot later shared with 
others, including another young transplant 
to the state, Allan R. Phillips in the 1930s 
(Phillips, 1977). 

Brown appears to have married sometime 
between 1916 and 1918, as the pronouns in 
his letters to Bangs and Thayer change from 
“TI” to “We” and he begins mentioning 
“Mrs. Brown” when ending his letters. He 
remains married until his death, as several 
visitors in his later years remark on visiting 
Brown and his wife after they settle in 
Chilpancingo, Guerrero, Mexico, in 1931 
(Sibley, 2010). 


RETURN TO MEXICO (1922-1953) 


Brown returned to Mexico in 1922 where 
he spent the next 30 years collecting, 
although ironically it is in this period of his 
life that we have the slimmest record of his 
exploits. In 1922-1925 Brown spent exten- 
sive time in the Sierra Madre Oriental in 
San Luis Potosi, Tamaulipas, and Veracruz. 
While in Veracruz Brown collected 38 
Sumichrast’s Wrens (Hylorchilus sumi- 
chrasti), of 55 total in museum collections 
today (Bangs and Peters, 1927). 

Before 1920, fewer than 10 specimens of 
Worthen’s Sparrow (Spizella wortheni) 
were known. This included the original type 
specimen from Silver City, New Mexico, in 
1884; an 1893 specimen from Puebla, 
Mexico, and an 1888 specimen from San 
Luis Potosi, Mexico. Six specimens had 
been collected by Nelson and Goldman in 
1898 in the Sierra Madre Oriental of 
Tamaulipas, in a town called Miquihuana. 
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Figure 5. Worthen’s Sparrow (Spizella wortheni) collected by 
Brown in Miquihuana, Tamaulipas, Mexico, in 1922. 


Brown travelled to Miquihuana in 1922 for 
the American Museum of Natural History 
and took 24 Worthen’s Sparrow specimens 
(Figs. 5, 6). Not to be outdone by a rival 
institution, Thayer sponsored Brown to 
return to the site in 1924 and Brown took 
another 53 specimens and 25 egg sets of 
Worthen’s Sparrow. A triumphant Thayer 
quickly published a paper on the collection 
and the only description of nesting of the 
species then available (Thayer, 1925). 
Because the Worthen’s Sparrow has 
never been found as far north as New 
Mexico since its discovery there in 1884, the 
Silver City specimen collected by Charles 
H. Marsh represents a mysterious anomaly. 
However, Hubbard and Dove (2013) found 
Marsh’s field notes and other specimens 
consistent with his residency in Silver City 
at that time. Numerous other grassland- 
dependent bird species were extirpated 
from southeastern Arizona and southwest- 
ern New Mexico by 1900, owing to severe 
drought conditions and widespread over- 
grazing, resulting in millions of livestock 
deaths and barren landscapes devoid of 
grass (Bahre, 1991; Clark, 2019). Species 
extirpated, or nearly so, in this period 
include such grass-dependent species as 
the Masked Bobwhite, Rufous-winged Spar- 
row (Peucaea carpalis), Botteri’s Sparrow 


Figure 6. Worthen’s Sparrow specimen tag. 


(Peucaea botterii), and Aplomado Falcon 
(Falco femoralis; Phillips et al., 1964). 
Therefore, the idea that a population of 
grassland-dependent birds could have been 
extirpated from New Mexico by 1900 is 
consistent with the landscape conditions of 
the time. 

In 1954, Webster and Orr (1954a) 
published a description of a new subspecies 
of Worthen’s Sparrow named for Brown: 
“Spizella wortheni browni—The new race 
is named in honor of the late Wilmot W. 
Brown, who collected so much of the 
valuable material of Mexican birds now in 
several museums, including a majority of 
the above-lifted specimens of S. w. worthe- 
ni. 

Although Brown is best known for his 
bird and mammal collecting, he made 
important contributions to herpetology in 
his travels as well. In total, Brown collected 
more than 1,800 reptile and amphibian 
specimens in Mexico. In 1939 he collected 
253 reptile and amphibian specimens alone 
in Guerrero, all now in the Field Museum 
of Natural History (Chicago). In 1942 he 
collected another 282 reptile and amphibian 
specimens in Guerrero, now in the Museum 
of Vertebrate Zoology (MVZ) at the Uni- 
versity of California (U.C.), Berkeley. 

One example of the future value of some 
of these specimens is the large series of 


what is now known as the largenose earth 
snake (Conopsis nasus). Greer (1966) used 
Brown’s collected specimens to determine 
the breeding season of this species: “The 
Museum of ‘Compar ative Zoology, Harvard 
University, has a collection of 104 C Jonopsis 
nNasus (MCZ 19040-19043, 47501-47600) 
from Alvarez (elev. 7,500 to 8,000 ft.), San 
Luis Potosi, Mexico. The collection was 
made by W. W. Brown during October and 
November 1923. Twenty-two females were 
determined to be gravid and were opened 
for inspection ...” (Greer, 1966). 

Brown also collected reptiles on his first 
trip abroad to the West Indies in 1891-92. 
Among the specimens he collected was a 
single individual of what is now known as 
the Mona Boa (Chilabothrus |Epicrates| 
monensis) then unknown to science. The 
Mona Boa is now a threatened species 
protected under the U.S. Endangered 
Species Act. Brown also collected what 
became the type specimen of the Puerto 
Rican racer (Borikenophis |Dromicus]| var- 
iegatus; Schmidt, 1926). 

Brown also made significant mammal 
collections. In 1922, in the vicinity of 
Miquihuana, Tamaulipas, he collected a 
bat that proved to be a new genus. The 
skin and skull arrived in such good condi- 
tion that from this one specimen a new 
genus and species were described as Allen’s 
big-eared bat, Idionycteris mexicana (now I. 
phyllotis; Anthony, 1923). 

Brown collected the type specimens of a 
number of other mammals, including the 
San ae rabbit (Sylvilagus brasiliensis 
incitatus) and the rufous tree rat (Diplomys 
labilis) both first collected by Brown in 1900 
on San Miguel Island in ‘the Las Perlas 
Archipelago (Bangs, 190la; Thayer and 
Bangs, 1905). 

By 1931 Brown had settled down in 
Chilpancingo, Guerrero. This locality, situ- 
ated at 4,000 ft elevation at the eastern base 
of the Sierra Madre del Sur, was likely 
chosen as one with an agreeable climate and 
with close access to high elevation forests 
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Figure 7. Micrurus browni type specimen from the Field 
Museum of Natural History, Chicago. 


that had been poorly explored for specimens 
(Gadow, 1908). A favored nearby collection 
locale was Omilteme (sometimes spelled 
Omiltemi), a locality 20 km west of Chil- 
pancingo at more than 7,000 ft elevation. 
Over the next 20 years, Brown collected 
more than 1,400 bird specimens from 
Omilteme and an additional 6,600 from 
Chilpancingo. He also stayed active collect- 
ing mammal, reptile, and amphibian spec- 
imens. In 1939 he collected a new coral 
snake (now Micrurus browni) from Chil- 
pancingo (Fig. 7). 

Outram Bangs died in 1932, and the 
following year Brown’s an the benefactor 
John Thayer passed away as well (Peters, 
1933: Phillips, 1934). Despite this setback, 
Brown was able to find other benefactors in 
North American museums and continued 
collecting. In fact, after 1933, Brown 
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collected more than 12,000 specimens of 
birds, mammals, reptiles, and amphibians, 
selling them to various collections. More 
than 2,000 specimens went to the Moore 
Laboratory of Zoology at Occidental Col- 
lege, Los Angeles, California, mostly in the 
late 1930s. Nearly 2,000 more went to the 
California Academy of Sciences between 
1949 and 1952 (Webster and Orr, 1954b). 
The bulk of his collecting efforts during this 
period, more than 6,600 specimens, were 
sold to Milton Ray, who later donated the 
majority of the collection to the MVZ from 
1938 to 1944. 

Brown died in Chilpancingo in 1953 in 
the company of Chester Lamb, himself a 
veteran bird collector throughout Mexico, 
who collected the last Imperial Woodpecker 
specimens in 1947 (Davis, 1974). 


DISCUSSION 


Although he never authored a_ paper 
himself, Brown was a prolific letter writer 
and maintained correspondence with many 
different researchers throughout the United 
States. Despite his accomplishments and 
contributions to ornithology, no obituary of 
Brown was ever published in an ornitho- 
logical journal, probably because he out- 
lived his chief benefactors whose careers 
were built on analyzing specimens Brown 
collected. 

Charles Sibley (2010) describes visiting 
Brown on separate trips to Guerrero. In 
1941 he visited Brown in Chilpancingo, 
where Brown and his wife, both elderly by 
this time, rented a couple of rooms in town 
at the Hotel Mexico. “He could no longer 
collect in the field, but he bought specimens 
from young men who brought them to his 
window on the street. He made beautiful 
skins and let us watch him. He had metal 
troughs of various sizes in which the 
completed specimen was laid, then wrapped 
with thread. This produced the round- 
backed specimens for which he was known’ 


(Sibley, 2010: 278). 


Sibley again arrived in Chilpancingo in 
1946 and visited the Browns at the hotel 
where they had been now for 9 years. Mrs. 
Brown was ill and did not recognize Sibley 
or his party (Sibley, 2010: 248). 

Even late in life Brown was an inveterate 
collector able to penetrate topography and 
conditions few others could. In 1940, when 
Brown was 70 years old, he collected a new 
species of vireo [Neochloe (Vireo) brevipen- 
nis browni] in Guerrero from an area that 
was relatively unexplored: 


My specimen was taken at 4000 feet 
altitude in the mountains near Chilpan- 
cingo, Guerrero, Mexico. The locality 
was a very remote part of a wild, deep 
canyon where hunter’s feet have seldom 
trod, for this region has the reputation of 
being extremely rough and precipitous. 
The bird was collected on the steep slope 
of the canyon from the top of a tall tree 
standing among surrounding scattered 
pines. In foliage the tree had leaves and 
tiny blossoms scarcely different from the 
tree you have in California called the 
Rum or Choke Cherry. It happened at 
the particular time that I was ensconced 
in a niche in the canyon-wall watching 
the opposite side for a possible Amaur- 
ospizopsis relictus [Slate-blue Seedeat- 
er], when two small birds, similar in 
color, form, size and flight, flew by. 
Flying closely together they lit simulta- 
neously on the tree-top. Presumably they 
had been down to the river in the valley, 
far below, to drink, and returning, had 
perched to rest prior to continuing their 
journey up the canyon. Peculiarly there 
was no water in the higher mountains on 
this particular date although it was 
during what is known here as the rainy 
season. On alighting, both birds had 
disappeared in the foliage at the top of 
the tree, which was well up on the other 
side of the canyon. But presently one of 
them emerged so that it was silhouetted 
against the sky. It appeared out of gun- 


range but I decided to try; so putting in a 
three inch shell I fired and to my 
astonishment the bird fell. As the locality 
where the tree grew was very steep, I was 
a long time reaching it, being obliged 
first to find a place that I could 
successfully climb. On arriving at the 
foot of the tree I saw my bird lying at the 
bottom of a drop-off, ten feet below, in a 
shady spot on a bed of leaves. On 
reaching this ledge, as I stooped to pick 
the bird up, I thought “it’s a Basileute- 
rus” [Rufous-capped Warbler], but when 
I opened my hand and saw the strange 
white eyes and the peculiar coloring of 
the underparts I realized at once that I 
had taken a bird that was new to me. 
(Miller and Ray, 1944) 


Miller and Ray (1944) summarize nicely 
what made Brown such a successful collec- 
tor, “Brown’s notes also show that the 
taking of the lone specimen of Neochloe 
[Vireo] brevipennis browni was dependent 
on three fortunate factors: favorable weath- 
er conditions during the rainy season, 
continual combing of a wide area of 
precipitous mountain-sides by a tireless 
and long-experienced field ornithologist, 
and lastly extremely good marksmanship 
on the part of Mr. Brown himself.” 

Brown was a talented naturalist. He 
mentions in various places his skill at 
imitating bird calls. On Guadalupe Island 
he was adept at calling in Guadalupe Juncos 
to within inches of his face, which became a 
favorite amusement of his. 

In an era of commercial collecting with 
great competition among curators to de- 
scribe new forms, prices for specimens were 
influenced as much by the location of the 
specimen as by the particular species 
collected, with islands and other isolated 
locales potentially full of endemics greatly 
prized. In this atmosphere there was strong 
incentive to falsify the location of speci- 
mens. Joseph H. Batty sold a number of 
bird and mammal specimens with erroneous 
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locality data to Walter Rothschild at inflated 
prices (Olson, 2008). Richard Meinertzha- 
gen stole specimens collected by others and 
relabeled them as his own from new 
locations (Knox, 1993; Rasmussen and 
Collar, 1999). However, an analysis of 
falsified collection localities in Mexico by 
Peterson et al. (2004) found that Brown's 
localities were supported by logical travel 
itineraries at least 98% of the time, the 
highest of the four “mega-collectors” that 
they analyzed. 

In modern scientific discourse as well as 
popular culture, it has become fashionable 
to downplay the value of specimens, or even 
actively to oppose their collection, with the 
thought that modern research techniques 
such as banding studies, genetic testing, 
stable isotopes, and other nonlethal meth- 
ods can completely replace lethal collection 
of specimens. However, specimens repre- 
sent a permanent record of a species as it 
occurred in a particular place and time, and 
museum collections are devoted to preserv- 
ing these collections for science in perpe- 
tuity. It remains to be seen how novel data 
sets that are not based on physical speci- 
mens are to be maintained through time so 
that researchers generations from now can 
access them. A prime example of the value 
of collections through time is the current 
effort to resurvey field sites throughout 
California first systematically sampled by 
Joseph Grinnell more than 100 years ago. 
The Museum of Vertebrate Zoology, where 
most of Grinnell’s specimens, site photo- 
graphs, and field notes are housed, in 
conjunction with other institutions such as 
the San Diego Natural History Museum, are 
resampling the same field sites with both 
historical and modern methods. His collect- 
ed specimens, often consisting of dozens to 
hundreds per site, offer a benchmark with 
which to compare modern specimens. As 
taxonomy changes and species are split and 
recombined, specimens allow us to know 
exactly what occurred at a field site origi- 
nally, with their intact genetics and mor- 
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phology available for study, without having 
to interpret field notes and all the name 
changes that have occurred since then. 

Today’s collectors are strictly regulated in 
terms of both which species can be 
collected and how many, but more impor- 
tantly, modern day collectors, many of 
whom have dedicated their careers to 
conserving rare species, would not conduct 
any research that did not further conserva- 
tion efforts, even if such research resulted 
in harm to individuals, as many nonlethal 
techniques also do. 

W. W. Brown’s collections in Mexico, the 
southwestern United States, and Central 
and South America laid the foundation for 
understanding the biodiversity and distri- 
bution of vertebrate species in the New 
World. Without collectors and their bene- 
factors, whether museums, universities, or 
wealthy individuals, much of this biodiver- 
sity would have gone unrecorded until 
decades later, and many species document- 
ed by Brown and others and preserved in 
museum collections would have quietly 
gone extinct, whether because of habitat 
destruction, feral cats, or other mechanisms, 
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and the lessons of these extinctions would 
be unknown to conservationists today. 


ACKNOWLEDGMENTS 


The bulk of Brown’s letters are main- 
tained in the Emst Mayr Library of the 
Museum of Comparative Zoology at Har- 
vard University. Thank you to Dana Fisher 
for facilitating access to these letters. 
Letters were also accessed at the Museum 
of Vertebrate Zoology at U.C. Berkeley and 
the Natural History Museum, London 
(BMNH). Thank you to Stanley Hecka- 
don-Moreno for correspondence about 
Brown’s travels in Panama. The manuscript 
was vastly improved through discussions 
and reviews by David E. Brown, James 
Hanken, and one anonymous reviewer. Eric 
Mellink provided context about Brown’s 
travels in Baja California. Janet Hinshaw at 
the University of Michigan Museum of 
Zoology provided access to documents in 
that library and the Brown photo. Christo- 
pher Swarth provided access to the Frank 
Stephens letter to Harry Swarth from the 
Swarth family collection. 


Witmor W. Brown ® Clark 


a ne 88 ee 


‘suouttoods 40} AoUOWU Pood Avd [JL pUR spLLpouOY, Loy BU_LLOA 
WOW] SUOQUOPY “YyfRoy pood ur tue | ywyYQ pavo jeysod v soy] Au doap aypury,, 
‘yuout tod QT] g puw wou QCTg sysonboy *oquya uRIpUy YW SUL] “speuLURUL Zp PoPo]]}OD 
“SUOYOO]JOD UL PoSoloJUL OG P[HOA BULL, puw ALOD TOG SUOQUOP “SP4LG QGT Pe2][09 
Sey] “YUOUt tod KEL [g OJ SBuRG 0} SUONO]JOO [[ SAoJJO ‘SpUNOAB BUQO]J[OD poyproy 
_iduoye oy UE op 40 toy OURO | LY YsyduoooR 
[[EM PUR UONOO][O B OYBUE OF ROLLOULY YOY OF OURO J, "MOHN{OAY.L OF oNpP AYUNOD OU] 
OABO] OF POWIB AY *_ODVAOA SNOIPO} puv BUG] B OYE BULULIOUL SIYZ RIQULOJOD FW POALUe J, 
‘urys tod Gy ¢¢g Jo ooud 
SJSODSNS FOLUOYL) YM Sugoduoo ploarv 07 LPoNZOUA WOAY RIQLUOJOD OF [OAL] OF S.II]JC) 
"ete sysonboy 
“s][MYS JO UOQIPUoD 200d Oy po] Pjoy UL sUOIPUOD 400d suIe|dxyy uos Ajsnotvodd 
S][LYS Burp UO y.L0A 0} UOJSOG, 0} WANQOA OF SOOABY “ALP, |] JO LoHe] 07 spuodsoy 
“toyoy [Lidy GZ Woay potomsuL Bulog JOU WL podouUYy “WOsot ysv]_ ye 
WOSOG OF YORE “OOLKOPY 10 LOLOL YYNOG O} [Ms 10 LOAOALHS sv gol jo3 07 suR]d Jo sypey, 
“SUOpIBA OUD 0} 
oMp purs] [PAYef J Jo[joo you pynoy ‘purjsp puRploquing, Fe WYSNwo speULLUBUL SOqLOSoC] 
‘sosuodyxo 107 QT syonboy ‘dumag vyeurypy woy speuurut Qo? poddiys “puryoq 
sdeaq yjof—Sunprod z0y souy proar 0} WYSruptw Fe “LpLOLy “VULpULLO ARO] OF PLT] 
“purys] 
puRLLoquiInc) WOAy Sp4iq OG pur spPULUMLE QOT Pee [09 OsTY ‘speULUTEUE QQ] poddiys 


‘poPo]]OO SPLLULLULLL CYT “OOTS Pertoooy 

‘oAyor sduoy pur 1AMVOLP[IM SION “OSTS sysonboy 

‘OOTS sysonboy “suoutmods parq GZ pur peULLeUL FCT diys 07 sur 

“S[RULLURUL LO} PURIST SOULIOYVLD YG pur RAEqessE) poddeay, ‘suouttoods ggg poddiys 


‘PpUL|S] SOULIOYIED "JS 0} UC “ALOWLOSJUOJY WO suowods ygt poddrys 
‘suouttoods g {| poddiyg “Og Tg poatodo. oy Sars 
ULL B SUI SUOHUY “QOTS SWonbo usy 
“LOYJOA_ SLY 0} OJOAA OY SUOHUOPY ‘ooURAPR QOTS sIsonboy 
“QOURApL 
QOS 40] poysy ‘suoutoods GL] ‘sSAopuRUIETeS OsTy “FISHBNY dvou speULUeUL BUQI|[O} 
‘RAQUOD [LULU OY} SO}ON “SUoUtods EZ] VIBAOVD UL BUNDI|[OD 
ery djopeytyd 
WOU JOG UO BSUIpUr] [MO-Yo019G UWo}sey SUOQUOPY “OBRAOA BuLLNp YRoaq UO 
_OULOYS [[MYS,, B PUR WIRLLIOPY “AA, SUOQUOPY "[RUOMGC 
RIGUIOJOD SUOQUIY ‘P[O8 UL (GZF AO] LOLLOUTY TYMOG OF [OAR] 0} SAIIJO 
“UONIO[[OD [RULLUBUL [JOS 0} S.L0]JO 





VAO[[Ppsor) 


“ROLIODLULY Uqhosg OJ diy 10} aosuods SPUR ‘yuouAojduto 10] SU ‘ssurg Oj “OHONpO.QUy] 








“AONACNOdSAMMOD NMOUG “AX “AA NMONY AO WOIUNAdINOD 


ZOW 


ZOW 


ZOW 


HINIWG 


LOW 
ZOW 
ZOW 
ZOW 
ZOW 
ZOW 
ZOW 
ZOW 
ZOW 
LOW 
ZOW 


ZOW 
ZOW 





ZOW 
ZOW 


ZOW 


ZOIW 
ZOW 





LOW 


WV Posno] | 


RIGUIO[OL) 
VEL BIURS 
VIQULO[OL) 
TABI PRIUS 


BIQUIOJOD) 

‘vypobue.ueg 
SHosnyporsse jy 

“O[[LALOULOg 


UpPUOL | 
‘oypauosyor{ 
epuoly 
‘oypauosyor{ 
epuoly 
‘oypauosyor[ 
epuoly 
‘oypeauosyor[ 
vpUOly 
“RUUPUBULLO 
VIBIO0‘) 
UO}BULLILG 
VIBLO0F) “UOLIRGC] 
VIBLOOS) “ULIRG 
PIBLOOL) “YRUURARS 
PID.LOO‘) 
‘purysy aveqess 
gut 12550 
vinloot) “YRUURARS 
Oo Y S 
RIDIN‘) “YRUURARS 
VIBLOOL) “YRUURARS 





[D1O04) “YRUURARG 
vIDLONL) “SOPIR}] 


VIBIONL) “YRUURARS 
SHosnyporssvyy 

“OJPIATOULOS 

“OI PALOULOS 
SHosnyorssv yy 

“OP[EMOULOS 


(MOL WOYLLAY 


"| XIGNaddy 


spurg WwR.Qnd 


spurg Ure4ud 


spurg wR Qnd 


}LOLIVP] JSOULY 


ssurg WwWPRyn() 


spurg Wend 


_ 


spurg Ure4ngd 
spurg “Vv “7A 
spurg “Vy “Y 


sburg “y “4 
ssurg ‘y ‘Wy 
spurg wend 


Q 


Surg weygngd 
spurg wring 
surg wejng 


spuRg WRC 
sBurg “Vy “4 


surg weyngd 
spurg wend 


spurg wie.gjngd 


ssurg wend 
surg wend 


spuvg wRynd 


6S Url SO 


L68T 99°C 66 


LEST 99d SI 


LG6ST AON 1G 


LOST AVN £1 
LOST APN OI 
L681 Ady 6 
L681 Ady 61 
L681 Ady 91 
LOST ARI GZ 
LOST IEW LI 
LOSI !RIW OI 
L681 WA SZ 
L681 QA I 


L6SI Url CZ 
L681 Urf 91 


LOST url ZI 
9681 PCL EZ 
96ST PCL 8 


9681 VW OI 
S681 PO 0% 


G6SL Bay Z 


ORC 


e Zoology, Vol. 162, No. 6 


it 


f Comparat 


a a a a ee ee 


“UOQRAD]O YF QQO'G TW oyLusop RA B poyorfory ‘osrumnjd 

















6S Bulletin of the Museum o 


Q 
1) 


100d ut our Os pure jsusny pur An UL JMOL spate “Ssopnut Supuy UL AYPNOL JIC] “Soyrut VIQUIO[O‘) ‘ 
OF 1OJ You opNut opoy “uByseqosg uRg WO. sopndor BE ‘spRUMLURUL FZ “SP4IG PEE poddiys TOW wYyoeyy Oly spurg WRC 6681 SUV CI 
‘ApyQUOU QT TY sysonboy ‘oouRS UL ofA. WLLIO}S UL UOQD9][09 RIQUO[OZ) 
}SO] JSOWPY “AoyUNY eB WOAY speULLUeUL osle] WYSNog “poddrys S|PLULLUBLUE GT PUR SpIIG PE TOW YORE OY ssurg Wwegngd 
‘ouopeyydeu pur uoyoo. pure soyddns VIGUIOJOL) ; 
ULIBaI JO JS BuO] sjsonboy “foswq uns sysonboy “speucumur pure sp.iq oP] surddiys TOW 24yoRy] OLY spurg WRC 66ST APIN 7 
"SJUOJUOD LOY] puve 
SPUNOUL URIPUT [[P LO} UOISSOOUOD JUOULUAOAOD OARY OF POWL]O OYA UUMOSHY ULOLLOULY VIGUIO[OL) 
WO} SEIOYDIN “AY WW “ONES SIsoHboy yy QOO'TI-OOO'E WO PPBAON V.ALOLG UL po}o][OP TIN ‘eyoRyy] OLY ssurg We.QnGO 6681 G24 0G 
RIqULO[Or) 
“UOOUIOYL WU] LPLAON RALOIG LO] BULAROT] “PoALue ysnf TOW ‘eyoryy OLY ssurg WweyQngO 6697 uel eT 
_ Sssouyfe sty Sup soyyey Aut ytoddns 07 pow oq ysnuu AQUOUL pur 
OWOY FW OUL LOY SSOUISHG OU ST OLOUL,, OAISUOdXO AR S][IG S4OJOp sv }I poou yu oYs 
LO} NOTH OlUUY Ao}sIs AU OF Sed osvofd,, .0 °° [IL SE LUI] AUL PLY] S10Vo] PoAtooo.t oavy 
I.. OOZS sysonbay _‘stoyoo]foo Jo Ayied opAR] V YALA OLOY SE LUMOsHY, ULOLLOULY ol} JO VIGULO[OZ) 
YMUIG LOGIT] “AYA,, POP2][Od sorpjroyNnq COG pure ‘sopgdoa QOL “SPltG OOE ‘OOTS Porrooy TOW ‘eyoR yy] Ol spurg wejqng S68T [Bf Sz 
“S6ST APALT coy] sty AQ UPL 
_oJSUy OU BULpY St YRoY AU, Req OpIg “UMOLG “AA “MA Aynug sanoad *** ounf JO WO] 
OY} OULOY 9G PfMoar oy yty ABS OF WY POOJSiopUN | “OULOY, Oq [[IA\ Af “AX JOW]TLA, Woy SHosntprssv yy 
OU ULLOFUL ATPULY NOA [fA ‘sBuRg “PAY AoC], ‘oyou BUISNJUOD FAOYS “OYo] JO AOA ABOU TOW “OJPEATOUWLOS ssurg wend S68 Unf 6z 
fo wie 
[ YI SY[OJ AU OPLAMA,, “OSTS sysonboy “Buyoojjoo soy ATU YBLA\ poALUe sey tunosnyy VIGUIO[OD) 
UVILIOULY JO YPWUIG LOSSoJOAd “POsOpIU (GY 10} YOOYT) “AVI [E JO Loo] Poartooo ysuf TOW YORE, OLY ssuvg WRN: QGRT Av C 
_SARP (JQ LOAD 1OJ OUIOY WOIY SLOYO] AUR PATOL JOU GARY PUL YO PIQUIO[OL) 
We 7 FLU UMOIG “AX “AA LUV] AU OPM OSPO]q,, “AQUOLE LO 1OQo] BULALOD0. JOU poaouuy ZOW ‘eye yy OLY ssuvg UIR.QNG 9681 Ady 6z 
MO we | yeyYZ puw oul WOAy PLOAr VIGUIOJOr) 
PYALVIOAL GACY] NOA FLY} SY[OJ AUL OPLLA OSvo[d,, LOH] 40 AQUOL BULALOIOL JOU YW PoAsaouuy TOW ‘yoy, OLY ssurg Wend 9681 Ady 9z 
VIGUIO[Or) 
‘AQUOLLE SPOON ‘VPPAON BAIOLG WO] SRUULLURLL PUL SPAIG QOE | 4080 poyo][OO ZOW ‘eYyoRy] OLY surg wRajngd S68 Ady cz 
_OULOY, JV S$.LOYVUL UI}LOD UO spuodop yuo Jou “G’ OF WANjo. 
AW,, “$° pur urmdg uwooayjog IRA, yHOge" sysy “BjoONZUO\ UL SUQYSY pur vIquO[OD, vIQUIO[OD, 
UL TRAY Surpuodutt SOSSLOSIC| ‘sopydou JO QUO PUP “SpPAIG JO QUO “S[RULLUBUL JO 9SkD OU JUS TOW “vYepEY OLY spurg Wwe.jng S681 Ady 1Z 
“SUJJ, PPPAON BALLOTS UL YY (00'S VIQULOJOD, 
JL SYJOUL PUL Sol[fAoNG Popo][Oo SePP WoHVP] WOT) osuodso.t BULMO00 jou J posouuy HNIWA ‘eypRyT Oly WOWe]] Jsoury 9681 ady 9] 
‘Sp4lq (Pp puv soyvus pur sopydos jo savl on, “CTS sysonboy VIQULOJOD 
‘suripuy [soornyty | _SOOWNDIY,, SOSSMOSIC] “SUYJAY PPRAON PLLOIG UL SYA G yuods ysn{ TOW ‘eYyoRy] OLY ssurg WR Qnd S69 Ady cy 
"JUOS SP.ULq 
pur spPULLUvU [QS ‘sppFypOY pu Whosnyy, UPOLLOUTY LO} BULYAOAY BOAR UL $.10JD9]]O9 
LOYJO SOSSHOSICL “LOPOULOLLG sysonboy ‘SuUOQRA|O SULIMSPOU stuofqoad sossnosic| 
JO] OJOUAV Oy CGGS syuUBAy pur uotttoods tod Gyyg avd [piv uinosnyy [ROLS0|007, VIGUIOJOD 
SOJON yv posnoy{ WOL WOYLLAY OL Eyal 
eS ————e—E—EeE Eo lo 


“(AON Idd V 






369 


Witmor W. Brown ¢ Clark 


a eae ea aN ee 


‘sypnys Bunedoad soppoyoyeg 10y BULLLO\ 

‘Suyysy odeoso 0} *g'f) OF pounjoy 
“ARAN HO PRA pur Aurdutoo 

BULULUL Ye Ol JOB OF AQ [JLA\ “SJOoas UL SAoIpjOg “UONOAdL JO oFRYS UL AY RUIRUL 


“WOOS BUIRURG OF WUNjot OF suR|g “oOUQURARnD oy] JO peoyR seanpuo]] Yo] 
tudy 
| USoq 0) ougURRnb y ‘suoQIpUoS yHOYFIpP Ato, ‘suoutloods EZE JO UOQDo]JOO Opry 
‘suouttoods yo solos Buoy dn oyeur oF opesofoyar,, Buyoo]Joo st AVY 
“ULYS PUR JULY SPURYSISSL OPA BuYyOys Avp [je spuods Ayeg savg “Buryorosouo 10) Aye 
yw peyy “ojonbog ye Buyoojjoo st ayeg “APY ‘SuOQIPUOD yHOyJIG, puwos OF suouttOods EOE 
“WRI LOJ PRAY puLv BSUHooy][[Oo 
dojs [Ay “Uomo. ut Sugysiy ‘ouguesrenb ut youyg ‘onuopido sz0vcy Mvopfoa pur xodypeurg 





‘soyddns poysonbot jo ysry ‘oavoy soy Sutmedoig 


“PULBUB q UO} tunssodo pue Ujojs Uo UWOQRULLOJ UT VUIBUR | OF Uto1 OF Aproy 
“uOQR \o]o YoRo yw SpAlq JUBUTULOP SUOQUIIY ‘mburyy JIN JO do} OF JJO1 UO SPEFIQUY 
pure SUOHIPUOD SOSSLOSIC] *poyepuy) “LOVO] PYsso.ipprun LO Aaquo peuinol osrd-uoro]y 


“S', O} WANQod OF SUL]g “BUY[OUL sp.iq puR UOSkos AUF OU UL BUQDo]}OO poddoyg 
‘QO6[ L8C] GouIS ssuRg WO. paroy 
JOU SPP “[OAO] ROS OAOGK JY YONG TT 20S Op 07 uoszed ysay ‘inbeuryD YA Jo WutwuMs poyoroy 
‘odid avoyq 
Sno sysonboy “purysy eqrog 0} duy surjg ‘oyeurpo pur Aydessoos soquosoc 1) 00'S 
0} ourajoa dn pur ojyonbog yw popoTfoD ‘speurumeut gee “spalq OBIT JO seseo g] poddiys 
‘g0u0 Fw mMburys 10p Oavoy [[L\\ “WPBuys Suruws uoynjoaoy ‘Avp.oysod o1ojoq Avp PoaLy 


‘dig 10j Apo. Jsoulyy 
‘dug soy Suuedorg “AvpoO} ZOW pois 


“Urey AG BULARO'] 


” 


2~ILIOULY NOS O} YoRG OD 0} Apvot WR | 

_RuIbUR UL SBULY] JO OPIS OU} 

‘p0OB OU SI ssoAppP P[Q,, “UOISO UL ssoappe AVON 
“SUDJS PIG YALA $.L0D9] [09 

youosy Surs(ddns opray aout ‘Sid AuBuny v 0} surys QF yo] ‘poddrys sparq QOL 
BUIvUR UL JLUGEY Soquosocy ‘VILAIG 


Ap orp 2 2 ¢ : -oCoT'T 3 > scp. ’ 
ABD SS SPPULUTe UL 19 pur SUDIS pat pets (ASH SULUTRJUOD SOSVO [[ JUOS 


. “pula up ye st BLUUIRUR UL U“OHNOAIL OULL,. 


“ 


JO JUNODR UO BULOY WINQo1 OF posyqo,, 





IRIU BUI|[O s 





LOW 


ZOW 


ZOW 


ZOW 


LOW 


LOW 


ZLOW 


ZOW 


ZOW 


ZOW 


ZOW 


ZOW 


LOW 


ZOW 


ZOW 


ZOW 





ZOW 


S}osnyorsse jy 
‘OSPLuier) 

SHosntporsse jy 
‘O[LALOULOS 


PUIVUR| 
VUPISINO' | 
“SUBILIQ) MON 





s * ALP UO | | “PGLOT) 


SPI UO | | “RQLOT) 


PRLUPUR | “UOlOr) 
SYOSILORSSE JA] 
“OP PLATOULOS 
SOSULIRSSL J 
“UO0}SOG 


vueUurd 
‘mmburyy “purd 
2UUBUR 

‘mburyy pur 





vuURUrg 
‘mburyy “purq 
vureurg 
SHosnyorsse yy 
“Uoysog 
sHosntyporsse yy 
“PTOFPFTAL ASEAN. 
sWosntporsse yy 
“PAOJFPPW 49M. 
sHosntporsse yy 
“uoysog 
sosntporsse yy 
“UO}SOG 


BIURURG “UO]OD 
UU 
‘tmnburyy “prec 


sBurg wend 
surg wend 


surg Wiring 





SHUvG UIPILLC) 


spurg Wend 


spurg Wend 
spurg UWP.Q0Q 
spurg wend 


spurg Ure4ngd 


surg weyngd 
ssurg wRjnd 
ssuvg wring 
spurg weRgqng 
spurg weRayng 
spuvg wend 


spurg WeRgud 


spurg we.qngd 





ssurg Weyng 


surg wring 





ssuvg wend 


CO6L Gu 61 
ZOGI des TI 
ZO61 Ady 01 
ZOGI IVIN YZ 


GOGT FPIN OL 


ZOGI Url 1Z 
L061 CL & 
L061 des 6] 


L061 dog + 


LOGI [HL 0z 

LOGI [ef 2 
LOGI AVN OL 
0061 PO Z 
0061 dog Z 
0061 
OOGL BLY CZ 
0061 SLY EI 
OOG6L Unf gz 
0061 dy F 


OOGL Url FZ 


Me Ee — EE ——————————————eoyEE———————— 


SOJON 


WW posnoy] 


WO UdLLAY 


ORC 


a eee 
eee —eeeeeeooEOEEEeEeEeEeee 





“[T NMICNadd Y 


f the Museum of Comparative Zoology, Vol. 162, No. 6 


Q Bulletin o 


a end 
di 


a a ee ee ee es ee ee ee ee ee 


puke (poumo.so-snoyny) Mo1eds vunsey Jo sd0 pur sou Os|y “OoILA S_UISseD ‘OOILA, 
BULGIVA\ “OOYMOT, poNOdS ‘uoosig polley-purg Jo syos BB%yq “sjWo Yoooiog pur pouioy 
“WW JO suotttoodg Vunsey] vasoi1g wo [Mo AWBAC oF] JO SoLtOs OAL]PY , “OBvAOAL 
souo sjiods YW pur ot Youu sosoy oUo 1oy ‘sotoods ova UNV}.109 JUNY 0} CARY | o1OYA\ 
uoAtpodxo 1o4yjJOUR UO JUS oq torou [LM | odoy J,, oS 07 YHoyZEpP purx Ays Atoa suosY 
WIL) “YL OB OF poplyy [PP Aoy yg “stopqaway oroasueut 1oF JStULLopIVyz ;Loo] pur sioyUNY 
YUP OF PAlq & YGS‘Y$ potoJO “AuLUL Os poYo][Od oY MOY svA\ YY PUL ‘potoMsuR AOU] 
pue “Zeg UY] AOU SOAOIBURUL UL JE POPSTYAr pure CEQ UL URJONA UL LO[GAVA\ OAOIBURY JO 
BUOS POUIVI] “QGQ$ IO} YoY portoooy *Ajtodoid poddiys you uoyoopjoo purysy osof urg 
‘(00 0ZO'ES 10} Posopouy [lq .“UOHOo][Oo AUL UL BULOG 
Wot JO JOUL—UOIO}] WI [IS] Saozeay 07 soydde osye sry, puy “UOQodo][Oo AUL UL o1e 
LUT] JO JSOLU SB LOGIN AA MO][OA OAOIBULAY OY} JO SB80 pu sou oY PUY OF [Ge oq [fA 
[ Jf wonsonb v oq [IM YY, puR[Ssy onBUTpMpIg JW S330 AOAO[g (S,UOS|IA\) PosuNy JO syos 
[RIOAVS poPo[JOD [my (doddejH) sSurpjog Jo sottos [wuts Ospe ‘uorOP] UII, s.1eZPA 
PUR LI[GIVA\ MO]JOR OAOABULPL JO SOLLoS OLY Surpuypour ‘sparq Jo sosvo oay Burddryg 
‘Mg RY WO IU 2 Spurlsy oMBUTLYsig JW poo foo (s UOSTIA\) IOAC[G posury 
OMT JO SBB0 JO Sjos OA IO INO “UOIOP] SARZRA yy OY PUR L[GIe AA OAOIBURIY OU} 
BUNI[[OO UL UOLBOA SI POGUIOD ATPRAOP] OALY J “UONSIT[OO AUL UL BULog ULoYy JO JSOUL 
OYJ—(AO] GABAA MOTOR) LO[GaRA\ OAOABduLP, oyZ 07 soydde osye sry Ysou ve puLy 07 oUt 10} 
YMOYJIP oO [MV FL OS “UOHOSJOO AUT UL oak WOY] JO JSOUL SB MOU UOLSOI STA UL p4lq ora 
v SE UOAOPY [OIS] SAozeayy OU... “OPH Ysry yw sororsurur ur spy soddvyy [esoros poyo][oo 
sepY Loaryy, 0} oe] SOBT [Udy gz 0} eps ALLOA “SOB] [Edy Apoy] sone, poyepuyQ 
‘Ou Al[Hg B SULARY pur, ‘suUIsnOd 


ws 


UIA BULISIA SULAOLUY “G’f) ULLoJsva OF YOR PrRoy 10 vivg 0} Winjor 07 LoyOYM SurpLHoc{ 
"+++ YBNOL OS OUIRIDq 


208 oY} ‘syURYCopo Bos OY} UIA Of AA,, “SOARAL BUI|WLG FLOGMOA UL WOU JO psvd]sOg 
‘(GOB[) AON Jse] “VAYeNYLYY “Oooyorg vIuoOjor UL JUN] 
F ; eek eae ; ae erate =) ; , : Q : ‘ 
OOF) “APY YAN BULAR]S SUOQUOTY “RUOpESe UL SUISNOD SUISLA “QO6T JO sutids ul soyuog 


urs pur “‘peplagey ‘soo ‘odnyepensy jo speuumut pur spaiq uo pode poday syuosoig 





‘purysy oduyepensy 07 diy umorg “Ay ‘\\ BuIpardo1 Yeag AUT] OF suoydoyg Yury 
“IOAO OAV SUA LOYA ROLLoULY YyHOS 07 dLy 10j BuLdoig “Ary L, WO) YOoyD poatoooy 


‘ospyound 10y UOT] WRF] SIO 
‘AT[PIOURUL, QUOATOA 


JO} YHNOZ OAV SOUL, “RYORPET ORY vou VIBON VLLOIG 07 diy 10} AQUOLU OSTeA OF BULALL, 
“WUOY} LOY JOOT[OD OF LUT JURAY spPPLOUJOY 


OY} SARS “YOO TS Jo Sosuodyo snd 14/99G' |S 40] diy sosodoag ‘ARpo} Ao] POALoooy 


‘OOOULIC) 0} O83 OF BUQULA\ 
‘AQUOLL SO] SLL SBURG JLYY ALOG 
§ 0} WI, puos OF JUMAY JG Poyso.to}UT OR OAYL ‘saosuods diy toy BULYOo] 


ZOW 


ZOW 


ZOW 
LOW 


LOW 


ZOW 
APLUIR YT YAR 
ZOW 
ZOW 
ZOW 
ZOW 


ZOW 





ZOW 





OdIXO, SO" 
Pune] op VALOIS 


OOIXO|A 
“SOE “Md UT 


ODIXOJN) 
“SO'd “Zed VY 
BIULLOJTVRS) 
‘SO[OBUY SOT] 

VIULLLOJ VT) 
“VULOPeSed 


VIIOF LD 
‘vuopesed 

VILO FLD 
‘OBVICT URS 
SHosHyorsse yy 
‘OSpUquIe 
sHosnyorsse yy 
‘OppUquIedy 
SHosnyporsse yy 
‘OSpUquuery 
sHosntporsseyy 
‘OBPUQuRD) 
SYosnyorsseyy 
‘OBpLIquuR) 
SHosnyprssv yy 
‘OBPUquiny) 





joxvy yp uyol 


Joaryp uyol 


ssurg we.Qnd 
ssurg uleqnd 
surg wend 


ssurg WIRayNO 
YRS ALIV]Y 


0} usydoyg Yury 


spurg UWR4ngd 
surg WwWeRyud 
ssurg we.qnugd 
QQ 


ssurg wRgngd 


ssuvg weRqng 


is 


spurg weqngd 


BI BHY GZ 





SO6I Ady 9z 


LOGI [Of ZI 


9061 dog ZI 


9061 dos 11 
9061 [BL OF 
F061 dog + 
GOBl PO 9G 
C061 dog + 
COBI Shy CI 
COGBT Say © 


COBI [uf 1Z 


‘umdg 40 BLoq! 
See ee eee eee ee ee ee ee OIG 


SOJON 


Ww Posnoy] | 


WWOL] UPL 


OL 


OC 


ea 
Sa 


“CA ONLLNOS) 


“T MANadd VY 


Witmor W. Brown ¢ Clark 


sg ee ee ee 
“RUBRAROIN UL SUOQOR *G'/) 0} Op Soprzy uvoLouLy 
Buloduo ydog Q] UO [RIMUOJUOS UROIXoPY LO} SUOQRALdoAg *UONDO][09 
YOR] JO Soltos SB] “SJOxLVUL JOJ AY OOIXa] PuNnowe Suyooys ea 
O[AS-BpCLLAR SOqlOsod, "RULIOT] WW BugQoojyjoo yout vw puods oy sysonboa sdypiyd uyof “a 


-VUR BUGIS 
UL SyOU] (UROIXOJ) 


ZOW AU) OOIXOIN doxeyy Uyof —— OT6T BLY Sz 
wd SPURISE OY LOR x 


“LOPULM OY} LO] ODICL UBG UL BULARYS Aquqoid UNUINC) 
UBS OF WLUNQOA UO POPo]]OO SUID] YOR|G UOAOG “AON oP] UL MOUS AvoOY AQ LOYSIY SULOS 
ody poyorord yng yy OOO'L Ww poduuey *(snppydovouvho smurysouuhsy) sve{ worutg 
SB [JOA sv ‘snoshulotog PUR SPD], JO SoLios OsTy “WIoYBUOAd OAY PoPOTJOD ‘SOL OF 
onp ajqeqoid “uses siopuoo ON *sodvoso avo.ueU OAy YB ‘sou oA dues oAou 0} WUT 
poummboa wreyUNOL UO Sor AURPY “[LENE) “PY JO SoLtos OBR] B poPoTOD “UQUINC) UG 

JE SWOT [PAOY puNOy AyUQ “AQULPY OApog URG pur UQUINA) URS 07 diy WOsy pouNjzos ysnf 
“UOJSOg 0} JL oyRUL you pip Apuosedde 
[MD SWURLLO.]] JO SJOS Q[G JO UONSJO sUMOIg “svLIB, SoLL JO poyfey pur 
WINGSO ABUL JOUL RUOpesed FV "ZAW WH [jouusy ydosof pur odustog Jo Autoproy 
BILLOJILD JE SIULOOT] JOPY “[LLNC) YA LO} AQURPY OPO URG op B.LOIG OS|Y “WO L, 

jURDO[Y JO SOLIOS B JOB pur. UNUINC) UG 0} O8 0} SuLUUL]Y ‘GBOGL | ] FS “VP oyopduroouy 
‘ZB q VY] MOU LYOWLOLI SAG) $ARZLA_ JO SBBO JO SJOS OA OSTY “JLOIMOT[OA 8 SUIP[Og 
PUB “OY WOALY UOL[LULIOA\ YD PoysPosG-MO][OA “JOOS UROLLOULY “WAL Sto] 
JO SJsou punoy Ospy ‘suouttoods EFT JO [RIO] BAO} QAOUL PoJo]JOO pu RULISLINg 0} JUOA\ 
uot “Moutedg Buog sUMOIg 10J NPUOUUOD Ww px OOOO “UoAAy Yo pur Jopounyy 

SLIOARIL) OSTY “SBBO AGOOg poJOOJ-onjgq Poo]JOo Os[y “AUO]OS sseavy P[MOA UOITR A 
OLB “SJOS (IJ POPI[OD “|[NH s,uuruULLoo}] 104 OSUOJOP]] PIS] WO pournyzos ys 


10 BULYD) UL poysotoPUL NOA LY, 


PIULOJL/BL) 
ZOW ‘oso, URS spurg WRG) 6061 92°C OI 






VILLOJLRD) 
r én@ = ae 
ZOW OSVIC] URS ssurg ule.gnd 





OIXO J 
ZOW “SOE Ad #7 Joavyy uyo| 6061 Nf ST 
OOIXO |] 


“LOYO] PAO OF [LOHUOPL AJIVON ZOW POS) Aral al josey uyo[ 
‘SUDJS JODY AMOUG pur “Kk Sup ieoveisag “AqOOq 


osjy ‘Aouds¢ Jo sB50 Os|y “UoyR} Sd50 CZ “purys] aso[ ueg UO WOOD] B UL BUIPddAq 
AUO[OD UOLIF] ONG Pol ‘opsvo pyeq & JO ysou B puNOy OOstouR.y, URS UO os[y “purls] 
oostlour.y uRg UO sotods s sity JO $B59 Popo][O9 OSTY ." Px au UL QUOP SAY, | BUIO][OO 
}SAL OY} SE SIYL., ‘poq ul BULA, O[IYM OA poP|[OD “Akp SULINP oyeqnouL sopeyy ‘sAvp 
ZF UOARGnouy ‘Burypoyey aoye sAvp Z G LWA OF OY} 4 BUNOK “OULD [HW WO Uoye} JOPLIN 
S$ MOARID JO SULS QF PUB SBB0 AYO “OoSIOURAY ULG UO DWLOJOAN AOU RK PIP [OD 


OLX] 
‘yooy ORD [GH pue ‘oostoursy ueg ‘osof uvg JO spuryst poUSLA “OJIO'] LO] BULA] 





ZOW eh i: Be | spurg UWe.QnC 6061 FPIN O1 
OOIXOJN 
‘uv 6] JO Loo] OAoe OF AR[MUTS ALO TOW SOG een] Joary py uyof BO6I uel Oz 
“SoUO BUNOA ULM PUNOY 919A. SIOUIO [BIOAES OSTY 
‘BBO YPM JSOU UOOSIg payiey-purg & punoy znes [q Je 99, 9S UO “Aro. ivds Buos Ss UMOIg 


10} OlWRUD] urs § 10} SULAR | JAON “SU yutoods GS “OLqry AU Ww SUD]S dn 3 SULyRUL OLEAN 





“ 


SLOAYMO][OA PULLAILFY SSuIplog JOOYs OF 9fqe sear | Sv So[ny oly P YPURULULLOD JU 
OU JO LOOP YoRA Ot}, “SOOLPRAL FV ‘smo.uieds (pouMoso-snojnyy) UNS] ()L 10AO YOO) 
Y OOO FW ZNKS [| IV [MO Jfo pur “JMO po.Ro-POYs ¥ “SUIAA YSIVIA, OS|L ‘7eq Vy ou 
VISLA BUONG J YSAVUL JL SPLOILYMO][OA Ss BUIP[Og JO SOLLos popPo]JOD “UlRSe SUQI]]O9 
urdoq Wot} “AON UL yor Woy ps opssntus pur soyddns suiroiy AOF “Sf 10} YO] 
“spliq Jo osrumyd sood pur soyddns yo yory Jo osnvo0q g06I ydog ut BuNoo|]oo Hee TOW 


; . Gul Bu “SOE “Wd PY spurg we.QuO 6061 Urf 61 
S9}0 


Ww posnoy] ULOL] UdLL OL 


: LL, OC 
ee ——eeEeeee eee __—_———_—————— 
SEE 


LNO‘) "| XIGNaddy 


OOO] 








Bulletin o 


f the Museum of Comparative Zoology, Vol. 162, No. 6 


a a a ee 8 S888 Eee eee 


“SOSLIV Aqvunjao0ddo LIADUODY AM *“LOPO]JOO [ROIBO|OOZ v oq OF} JNUQUOD [pas [[P ys “OULOOUL 


UL LO} BUYo|]Oo, uo yuopuodop szoBuoy Ou we | YSnoypy,, Wuoutdrd toy Buryooy |[9S 
"sJUR OL PUL sywo O} sp.q 
JO WOHOUHXS JUOULLULUL sole “(szepjq09 DjydojdoT) oAOp URWARD puRIs JO Sudutdods 
OMY "popo]fOo youyypng uxequy EE _“UWoos AArou svy ABVASprYy “APY Uo,, ‘szppuids 
0G WAY , SHOP] UMOUY OPA Sty JO ojdurexo UL WOdS IOAOU SeY AVABPNY “APA, “SOPOUO 
urqny J] Ospy ‘syuRzsisse jo djoy YL poyojoo soysnayy UooMIy pL ‘URULARD PURI UO 
po foo uy doy 0} SLOPUNY POUL, PO}|JOO spAtq JO IS] ‘dig urutdrsyy jo SuHUNOdaA 
BUOY “BUNDo|[JOO URULARD) puRis) 1OJ postutoid se yuoUt tod EZTEg Jo juowsed Sugsonboy 
_MbYSuof] “PAY osvoyd [play UoQoo]]09 
OAOGE OZ FY} ISNA J, ‘sojndo JO UONI|JOO [PRULS OSTY “Spal QOE JO mOnAP TIN ) Woy 
pavoy Uoog JoAoU pey URUARD puRID JO “AOD OYQ puR RoMUIe{ Jo “AOD oY] JE se ysl 
BUNIO[[OT UO JUAN J “PpoPo]Joo Aprospe pey | FYA Surpry os ‘oury sty Aq dn sear poolq 
BUNII][O9 AUL JOAOMOPY,, “SOMMOPUS JSOUL SuQOOYS poyquyoid yey puttod avou ve poatooos 
ALJ CT UO “BUNOA oY} UoyR} sey ‘sofoods JUoOptsoa R—[DUIapA DSvYdoJag “19|GAeA\ 
OUTPOHA oy} ATqeqoad] ypuofarnso vorworpusg Ajqeqoad “Aojqaear DIOAPUaCy [[RUUS 
_9JOUGQ uRqny Jo suouttoods JT suUIe}UOD UOND|JOD,, "}! SOALOdo1 oy [HUN 
HOQI[JOI AAO POULIN SLFP ‘PPot9 JO LOO] PATOL JOU SR]Y “AQUOLU JO INO 
“(youylng ueqny)) 
is aa pur (dosvury) syopuidg jo solios Osy {MOHOUXo Jo OBIOA OY} UO OG 0} 
vodde sou yr yng ‘uourutod oyMb sear sotoods SI] OB suvOs UO], “SHGRY SIU 9ANO.1998 
AIOA SE JL Sv PUL, OF pavY ATOA JN SoIRA ALOA ATUO JOU St yp ‘suoUtLoods OU PBI Yoo} 
[ O[OUO S,pamg se oavs se St YA (sMplaD! snpANT “YsHayL URWUARD pueRAy) Dpravs 
DIYIMOULY, JO, {MOHOUHXE Jo OB10A OY} UO st sotoods sty} (9[OHO URqny) Ip.upg snia}7] 
OdRAL ALA OY] JO SudULOods OU, XIS UOYR] OALPY,, “UBULABD PURE) UL spatq BUNOI|[OO 


Wood SLE “QOSS sysouboy ‘ssurg 10 sdypiyg Aq] Wor AUR PoAtoo1 JOU SL}T “AQUOU JO INE 
‘puRISE JO SPAlG OfUopUO [[P BUND][OI WOAy poyqryoad st oy wyy 





B UP} OARTY 
AYLINDOS S$ 











ssuvg SUIJO} UMOAG “A\ “AA WO woyoq JW O}OU UOPUAMpUR]] “OYJO oFVIG JO AIwPIIIG 
(MOL POALIDIA uonaaoad 3 BUIPYOU SpAlq JO ISI] OF OP TTB] judy (| UO pozURIs 

SPllq JOOYS OF UOTSSTULK Id BULPULSOL OOYJO SAOUOISSIULUOL) WHOA] UAOAG, “\A * AM 0} 930 
‘poatooou SL AJISLOALU) plvAalwypy Wwe ABO]OOZ 

JO. LOSS youd WOL] LOWO] ULI V I BUIPIAG LOYE MOLLE [[LAA ‘BULPYAG SpAlq oy 

0} OUP SpAlq Jo]]OI OF jsonbou SULAUWOp OOLJO. $ AOUOISSILUUOD) WHOL, UMOLG “AA “AX 0} OJON 


“URULAR’) puri) 10] }YSIUoy [fvs I; “OBUI[LA S_UGULLOYSY jo PBO4SO 
vequy) “VURAR TT 10} Avp 





pur oLOJoq ARP POALLLY *S[OqR| Suysonboy “woqary ZnovIoOA UL SLOG JO pavd4soq 
“ZMANVAO A VIA RGU) YSNOIYY OD IIL 

FUBLUARY) pURIS) LO] JJO ULY,, “oL0Joq ARP POALQOL LOO] “OOLOLOOX JO SUN JO p.lvdISOg 

VPNULLOG PUL OOIXIAY UL SUOQROO] FUL] IP 


ISTLOY JI] [OV QO) ode PoCOSsMumOg sv "US sdiypiyd Gl SBULOO] 


AURUL HOLL smoaieds o 
UvoLouny-Qur Buoag “waAyRnyLyY) Ul BUNDY AAvoP{ ‘ssuvg pur sdypiryg “1q 0} Jos 


yOup UBIIXI JAY JO SOLIDS “pltqnjore |e POSUIM-Poy ITIP oy pur spa pure ‘savo.aeds 


}Xxou spn 





ZOW 


ZOW 


ZLOW 


ZOW 


ZOW 


ZOW 
ZOW 


ZOIW 





ZLOIW 


ZOW 


AW ) YHOO MON 


Aossof 


MON “AWD oVURAY 


solpuy 


Se Se 
‘ORG UBUIART) 


Sulpuy 
OA YSHUG 


URWARD purs 





URLUARD) puns 


Q 


vormure, “UoyssULy 


ODIXOJ “ZORA A, 


AW) OOIXO 


OOO “P[Gong 


MBVUYSUI] | [ONUURS 


MVUSUO | [ONUILS 


ssurg Weng 


ssurg wend 


oN 


bye) SURE gq WIea{n¢) 


ssurg Wweqnd 


surg WIR.QnG 


spurg UIR.QUQ 


‘stoyoodpooar “S]ROAYAOTION SUIRJUOL) ‘OLOJOG ALP SUBYS P4lG OOF EX Sosvo Ory poddiys J’ I | 
ROO EO Oe SS) Se EN Ee ee ea SL 
> DOs (HOLY WOYLLAY, OL OC] 


yv P SHO] | 


[161 PO 


L161 deg 9] 


LIGI [of + 


LIGI ARVIN CI 


LIGI AV O1 


1161 Ady ¢ 
LIGI VW 
LIGI ARN EI 


L161 IRIN 6 


L161 uel gy 


SOJON 
Se 
SSS SS 


CA ONLLNOS) 


[ XIGNaddy 


373 


Witmor W. BROWN ° Clark 


SPRY puL sysou JO uoNdLiosog “Sos Ddo CF pue MOIRA $ UWOYWOA, JO Su 


Ds OC pow] [O2 


Gal 


Sp-lq, JO YS] “Sjos BBO Plq, GS pue sopado. OO] pue “SUBS P-lq, OS | “SUBS jRutue uu 611 


‘dn LOYSIY SUMRPUNOUL UL MOF BV PUNO “TUMNOAG DIOMULIN LOY BULYOOTT “ALP GT SPXAL WOT 


“ULL O} pltos pure THON JO JPY, uo 
yutiod SUI} [OO DILDOS osvold O} SYSV “OAV 10] po|[O9 O} OOLXOJA WIOY JOS 10} DULARO’ | 


(SO UIZ OPUL PUR URS LQ JO WO UOQI|[O opAdoa toysursy oseold,, 
‘poatdxo WuLtod ‘OBR SYOOM © “SUF BONYORNy] ‘uoOAURD) AOSUURY 
RonpoRNpY, UL Popo [Oo sopydos Jo UOQdo{JO9 B AnOGIRE, ACL WHOS 

“ARPA, JNOU [HUN oLOY WVU [LAY 04) diy uo podjoy 
RYSELY EMIS JO [JL “IN “SBULARS pjing OF syURA\ PUR ooURUL UO dn Surproy _yutod 
B DULARY JOU “HUQO|[JOO AUB OUOP JOU OARY J, “WNOSTUE UL Poaloood joured orag URUARD 
‘poyep JON “RUOZLLy “sua; Bonn] ot} Ul LIGBL Pld ‘OBA UBLUARC) 
UO [[GL HBNY Ul SuTsou sv poatoos OLB “UP|S jourd Burcurdurosor o}0U JLOYS 
' JSNBUY UL SYOoM Moj B 1OJ “OUTLIY “PUr]s] jouunbs 
6} OD ARPY “OULU YHNOAYY WO 9 OF spodxy “UMOIg “SAYA, YAN SHosntprsseyy UL YUE 
“Bun, Ut SUROLIOULY PUR SURIIXYIY UWOOAQO 9[QNOLL “SYP poulofy LO; 
poqunyy “An ZF 0} ABP G WOLY poPe][OD "SUDJS [PULURUL PUR Spall, JO SOsko INO} SULPUdS 
‘YOOO'S 
JOJO Ol} PUL YJ YOO'E W UO “SLAF 9 VE syunuudiyd jo soloods Oa ‘SUS [PULLURUL 
poardoad-|jow CL] ‘SU OU Woy spalq PUR s[RLULUVUL JO SOsed IIL} poddiys ysuif 
“OLOYY JSOALOJUL JO soloods 0yjo 
[RIOAOS JHOGR soambuy ‘poyuRss oq [[IA\ utiod oyf] SYOO'] [MO poywpHuue] A UL Poyso- ou] 


Yor] BUOZLLy “Stuy 





“LOALY, OPRAOJ[OD LOMO] UO aoded youu Surpuodiur pur suoydoyg YURI Yy SUOUTN 
‘spuys] OUIpAeUog URS UL ZULAR]S UO SUOHLPUOUILUODOL LOY SYSY “Postjos PULL 
joys suorurdwuos 
FI pue opmd oy] pur storpyos Aq pomoy[oy 04a SOUL ‘eleg ul opis Aq pol[Py pur 
poqqos uRdLoUly BUIqLIOsop Suiddyo opoqae rodedsmon ,s]URIF) Ol] PUB sUROLIOULY 
UOJSOG OY} UoAyod Solos diysuorduuiryo ou} Surpuopye nor Aauo ],, “AP4OYs sojosuy 
SOF] UL OALLIR [JIM URALE] “RILLOFTTLO) ALIBD [LAX OFT “WORRAC yRolB 0} Soposuy SOT Ul 
POALL Jorosooy COPOIY.L ,.SPAEG P2I]0 0} WuLLed B JOR OF SALP MOU UOHRPUOLUWODA 
podpo 7B & cary O7 sey ou PUR “YMOUsIP A1OA RILUOPYLD UL BUTSO]JOO opRUE svy] Aqoloos 
uoqnpny otf, SuLRoy pur JBI sty JO JUNOdL UO Buyoojjoo dir oats 07 poslypqo svar 
oy purysiopun | “OBoIC] UNG AkoU YouRL e Suruuns wou st pur Suygoosjjoo dn WOALS A\OU 
sey suoydoyg yursy,, _ssdosurp pur sonpnoyy!p Aurut yu yosoq diy v sear i], | BUIGqod 
pur jnoqr Burros sypueq Jo spueq (A ‘poposuN ALA o.19A. SUOQIPUOD,, ‘eleg WO. 
pouinjos ysnf "058 ou oUOS OU poutol UMorg “SA PUL ODIO WO use yorq WR J, 
“HININY JO propurs “Act 10) BuNooJOD ‘WOHRo] BUQd|[Od sv spur|s] OULPALLLOG 
URS UL SYBO UWOAdsG JOE S¥sVy “s[MO ZuNoo[foo UL poysotopUy “VLUAOJ YES UL BuULoo][Oo 
Joy Wuttod Buys UL durASISse sjsonboy ‘Oormoyy “URRZRIN WO OBV. YOOM VB POALLLY 
‘sdostnio pur sdiysopyeq STP (as wospayy oty Ut MOLAOY [RAR 
BIR] Y “007, XUOIG, pur _Wnosnyy URoLIOUY ol} ABOU BULLS “AVYSUOT] WO.) BULOU [AS 

















SOION 


*CANNLLNOS) TT 





ZOW 


ZOW 


ZOW 


ZOW 





ZOW 


ZOW 


ZOW 


ZOW 


ZOW 


ZAW 





ZAW 






Ww posno] | 


LANddd Vy 


OOIXO JN 
‘sedyurwe |, 

euenyinbiyy 
ODIXOJN 

‘{sOJOg SINT] URS 


SEXO | ‘OSU {A 


SUXO | “OSE d (4 


PPO 


‘BANGSIIIq “YS 


SPOSALOVSSE, IN 
“OT [EALoULOsg 





RUOZLLY “PUI 
VIULLOJ LL) 
“AQULLOT) 

Woy SOurRLO'T 
VIULLOJLRD 

‘yorog DUO] 
VIUIOJYLO) 
‘purys] 

Burpee “UO[RAY 


PIULOJLRD) 
‘purys] 
wuyRyer “UOPRAYy 


yovog Buoy 


AU) BOL NON 
WOL WOYLLAY 


roxeyy, UYOol 


MBYSUO] | [OHUUILS 


ZOW 
spurg wWer.qNGO 


spurg WR4nQd 


spurg UIe.Q0Q) 


JOARYL, uyof 


LOARYL uyo[ 


jouusy ydosof 


jjouuly ydosof 


spurg wRaqndg 


jjouuts ydosof 


spurg wWiR.ynd 


OL 


PEGI SOV F 


F261 Url CI 


[Z61 AVI S 


IZ61 Ged 61 


6161 9° I 


éSI61 


S161 unl Ze 


QIG6I [Pf $z 


FIGI Ady £2 


GIGI PO El 


G 


Ol 


Cc 


I 


161 dos cz 


161 dog ZZ 


[6] SY 9Z 


IGT PO IE 
oC 





374 Bulletin of the Museum of Comparative Zoology, Vol. 162, No. 6 


Q- 


a ee a a ee a a a ee ee eee eee ee 


“snyouhyipypod Apoyt, Surpupour saoyoywoayy Auvyy ‘poddiys surys patq Jo sosvo sno 4 
YOUVOS 0} LOL UMOP MOLIBU OF POF[NULUE] | 
JO Sptod0. MOnEAelp JO} BULYOO'] ‘poyenUUe| A oq AVUI WY LY PWoAY] PoyxLo.ys 
PEPI|[OD “SPUN SUNd|[OO SASPAYOIUNG IWoU BULALIG “sHOLosuLp ov voIe UL sypUrG 
‘syIpueq OF OP snOLosURG, “LoYOWoAyy 


snyouhywoypog toy AyyRooy odAy ‘oyourdoso0y yw yoJoo 0} OUR ‘poatodod EGFE JO] YoyD 





“LOO PWOAL | POPE[NUUUUV] | LO YOO] O} SUIJUNOLW OF SUIPvI]] 
‘sodoyurnyoy, Jo SHLULIAS| Je. LOYAL] JO UOQI|[OO 
OPPUL SLFT “SULIT SMO][E JY] PPUOLOLTT 7 BUIAR]G ‘snOLosuRp OoIXo|] Ul UOHNIOAoY 
“AGABOU SAPOBUL JO ARG “osmoy, ROU Ajturey [WO AUIBAG “SuUnUNG 
pour, ‘suo pur ‘sojouo ‘Avl-ordseyy ‘sopqdoa Auer pur suouttoods parq OOTY 009 
JE L[OALYD ‘(SISRIURBULYSto] oyL] Poquiosop) sotos peoidosy YYW [[] Loe] Yury) oy] APOY!] 
(palqsurluuunpy soqoyquing) sotoods ous oq 
ABLE MUOQIOUL SIYFJY PUR DSLOJOY STYHV SION ‘(snyouhyipypoC]) LOYAL Poy] NULL] 
LO} YOO] [LAA ‘poytoods sonyRoo] ye 1Avy.L, 10} sosuodxo » snd OW/EETY LO} Y]JOO [PAA 
‘odo4 Winjod ABUL AOYZ PUL “VPLO] | “DANGSL9}9 
1S UL OULOY, B OARY UMOAG “SAP JO SUISNOD “po}so1oJUL JOU SPAY OY JQ LOARY,L, 
0} UONII]JOO [[OS OF POLLL, ‘SHPUeG JO SJO] ‘OLO.QAIOY JO LpUOLOVL]T PE ZUIOKIOA UL Poo] [Oo 
OS[Y “ULYSIG PopRoy-~Yor|g Os[y “Mwo-JO[OLA Wood, pure pPaAGsuULUUUnY, (Qoqoyquing ) 
SIYHY JO Solos B SUIpPNpOUL “spat 001 aie "VY OOO'S J ZuURATY UL poyo]]Oo speULUe UL 
QOS IOARY,L, OF UOND]JOD JUODIA JUDG *SAVOA f LOAO LOY OOIXOJ UL DULOARA} UO AOU SPP] 
“ISO]Og 
SINT] URG PUR ZNLORIOA WOOL, SUODI[[O [JOYS SUOUIP “(ZOIBATY) IJ QOO'S FW I80}0q stn] 
URS WHOL) SOfLU (jf SULPJUNOUL UL SUOUL ¢ juodg *suouttoods (QE ‘ortlosar YLA\ eae 
uotwtoods Yory “BUOo]J[OO JO SIPUOLU | OJ UONSO][[OO [PULAU PUR sp.Aq poddiys ysuf 
“SULYS [RULUVUL QZ] “YOUYp[OF) powo.sj-Youygq JO SoLtos ‘sotoods parqs uuu 
LOUIO OSTY "PALGSULLUUIMY ooqo[quing, JO SUOUUIL. rs 0G “SpALGBULULUULY | Parva-q9]O1A 
JO SOLO “SLO[GAVAA S$ PUOSUMO |, OLR} MOA ‘POALLIR APU OARY, SURABIULE LOY WON 


“UOND9|JOO 10] (YOTS Avd [LAA “UMOIg 07 LoARYL UYOL WLOA] 10} }07] 


‘toydos yor|q OB.P| poo ]{[OO OSTY “LOW SV] OOULS SU ULIOS (QQ LOAQ) ‘POPoI][OO UW.LA\ 
LOAN MOU UL UOAAY S|sPayoruuNg JO suouoods gy poy~e][o—D 





JUDAO} J Ip pue IOSRUR] v OS|V 


JSOLO] OSUOP SOGMOSOC] “UOAAY SASPAYPLUUNG JO SOLLOS YIU Poo] [OC) 
‘posopoulo YOO JO Loquunue pur sotoods JO 4st] “SUbyS Sane OAL] PUR SUDS 
SPLIG 06 ‘Avl podvo-on]_ JO SOLOS YOO], ‘OBURAOZIOP LO} BULALO'T “QOGS LO} YOoYD poatoooy 





at ym UONPRIYAIS [POYOd “rurnyinbryy Vv PoPo]]Oo sopydoa JO SOLIDS 


ZOW 


ZOW 


LOW 


ZOW 


ZOW 


LOW 





LOW 


ZOW 


ZOW 


LOW 


ZOW 


ZOW 


LOW 


ZOW 





LOW 


ODIXOJY “VORXEE 
‘sodoqeurde |, 


ODINOJY ‘VORXLE) 

‘sodoyvurde 
OOIXOJ, ‘VORXVE) 

‘sodoqeurde |, 
OOIXOP “LORXLE) 

‘ZUA) BULLS 

OOO 

VOUXLQ) “ROALD 


OOO 
2OUXV() “VJOALYD 





OOIXO I 
“IsOJOg SINT] URS 


OOIXOJ 
IsO}Og stnry ues 


OOO 
IsOJOg Stuy ues 


OOIXO| 
‘IsoJOg stu] URS 
sosnyporsse jy 

“LOPSVOUR] 

OOO 

‘ZUAIELO A 
‘OBURIOZJO| 
OXON 
‘ZUAIOVLO A 
“ODURALOZIO|, 

OOO 

OJOg stu] urs 
ODIXOTY 


OJOg SINT] URS 


loAvyL, UYO[ 


ssurg wend 


loAxveyL UYOo 
= 
sBurg wend 


ssuRg WIRQNO 


Joxvy yp Uyol 


IOARU uyo[ 


ssurg weRsyng 


Joavy yp uyol 


Jorvy yp uyol 


UMOIG “AY AY 


JoAvy, UYO[ 


Joary yy, uyo[ 
JOARYL, UYOL 


JOARYL, UYyOo! 


LG6I 99°C TI 


LEBI SLY OL 


LEB] BY 
LG Unf 


Lzoy un 


LGGI IEW | 








LEG] url 


9GBI WO GE 


9GB1 PO 


9Z6] dog | 


96 SUNY Z 


CZGI ACI LI 


C761 dy 6] 
GZ6T url 21 


FE6L PO 


‘ LAPIS [Vs Un “IS ; = 


SOJON 


y® posnoy] 


WLOA] WOYLL AA 


OL 


OC 


ee oeeeeeeeeeeeeeSsSmSmSmam9sSMMMWMa———awwaua 6. a 


“(AANLLNOS) 


*] XIGNaddy 





mc 
= 
Ss 
— 
CO 
e 
Z 
—_ 
— 
~ 
~ 
cS 
~Y 
— 
ee 
—_ 
_— 
ES 
~ 
— 
— 
_ 


nn SS 


‘Sutids oj uw 
MOYAMAU JUOS OG OF APROL PUL JXOU OF 0} 9. our BULL OpuoAy ‘uruideyy yuri SuUIpn pout 


“ROLY OF suogtpodxo BUIPUOS OAR SUIMOSHU AURA “UDR OY] YIOA\ OF ayqis ssod oq Arut 

HE pue oso} SULUYRO OLR SHULL “ySoLU0 peogyod pur o1oy} s}UoAro SNOLOBULP SOGLOSoC| 

“URLUP[OS) Aq JoHo] UL pouoQuoUt OLOLIONE) pue oosye{ UL YLOA\ 07 Peete: yp UMO.LE “SAYA 

pur oy AYN sum dx ‘YOIOPNO[D PUNOLL SUONIPUOD SossHosic] “OBRLOJS UL OLA FLU] 
sodoyeurde p Wot portooo.t AUT UDYS FeG OUO PUR SULYS Pllq 10] poddiys ospy ‘supys 

PIG QT OS[Y “SUIULLs rds ZG] “UONRAS|O YF YOO'G J spRULUVLE [PeLUS JO UONSI{[OO opr 
‘sonrunjtoddo avou toy BULYOO'] “WOY] JOG POLLLOAY STA 

pur odvs0}s UL SBULY] JOY [[e PLP] “OOKoY] UL SABOA G doe Yorq oq 0} Addey uaoag. ‘sy 
_JUOULUBISSe MOU B OJ APRow pur AVI) OOIXOPY UL YoRq 

MON “Po[Oo 0} poyduroyR oavy [ Spalq ova OU [PP JO WMOYJIP JOUL svar snyouhywoyped, 


“MOGI “AC 


O} JUOS sopydo. jo SOXOC IAL “SIROA G OOO UL Ud MOU SULT “poddiys SUOUILO: rds OOS 


LOW 


ZOW 


LOW 





ODIXOJ 
MON “YOspPHoyy 
SUXO_| 
“OLUOPUY URS 


Joary yp uyol 6z61 url g 


sourg wend SZ6I IRIN 9Z 


AW) OOO 


JOAVYL uyo[ 
ODINOJY “LOVXLE) 


8c6I FH Se 


is Suouttoods : TOW ‘podoqeurde {, spurg weRqud LZBI PC 0Z 
SOJON , 


Ww Posho] | 


ULOLY UO} LL OL AVC 
es ee 
0 oaan>=$09091_ OO 





LNOL) 





376 Bulletin of the Museum of Comparative Zoology, Vol. 162, No. 6 


APPENDIX 2. 


TAXA NAMED IN HONOR OF W. W 


. BROWN. 


SSS 


Class Taxon 

Aves Thryorchilus browni 

Aves Elaenia frantzii browni 
Aves Vireo brevipennis browni 
Aves Spizella wortheni browni 
Aves Sicalis citrina browni 
Mammalia Microsciurus alfari browni 
Reptilia Mixcoatlus browni 
Reptilia Micrurus browni 


Timberline Wren 

Mountain Elaenia 

Slaty Vireo 

Worthen’s Sparrow 
Stripe-tailed Yellow-Finch 
Central American dwarf squirrel 
Brown's montane pit viper 
Brown’s coral snake 


Common Name Citation 


Bangs, 1902 
Bangs, 1898b 
Miller and Ray, 
Webster and Orr, 
Bangs, 1898b 
Bangs, 1902 
Shreve, 1938 
Schmidt and Smith, 


1944 
1954a 


1943 
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Velarde, 


Photo on the front cover: 


A selection of Mexican birds collected by Wilmot W. Brown, including White-throated Jay (Cyanolyca 
mirabilis), Altamira Oriole (/cterus gularis), Mangrove Yellow Warbler (Setophaga petechia castaneiceps), 

and Varied Bunting (Passerina versicolor). The White-throated Jays were collected in 1949 when Brown was 
nearing 80 years old. Photograph by Kevin Clark. 
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